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PREFACE 
See no more Reaſon, why the Sordidneſs of ſome Work- 
| Men, ſhould be the Cauſe of Contempt upon Manual 
tions, than that the excellent Invention of a 
i Mill ould le Deſpis'd, becauſe a Blind Horſe 
draws in it. And tho' the Mechanicks be, by ſome, 
accounted Tonoble and Scandalous ; yet it is very well 
known, that many Gentlemen in this Nation, of good Rank 
and high Quality, are converſant in Handy-Works : And 
other Nations exceed us in numbers of ſuch. Flow plec= 
fant and healthy this their Divertion is, their Mind. Dd 
Bodies find; and how Harmleſs and Honeſt, all ſober Men 
may judge ? 

That Geometry, Aſtronomy, Perſpective, Muſick, 
Navigation, ArchiteQure, &c. are exce/lent Sciences, all 
that know but their very Names will confeſs: Tet to what 
Purpoſe would Geometry ſerve, were it not to contrive 
Rules for Handy-Works 2 Or how could Aſtronomy Le 
known to any perfettion, but by Inſtruments made by Hand ? 
What P aq ſhould we have to delight our Sight 2 
What Muſick to raviſh our Ears * What Navigation to 
Guard and Enrich our Country > Or what ArchiteCture to 
defend us from the Inconveniencies of different Weather, 
without Manual Operations ? Or how waſte and uſeleſs 
would many of the Produttions of this, and other Countries 
te, were it not for Manufactures. 

Todive into the Original of the Mechanicks is impoſſible, 
therefore I fhall not offer at it ; only I ſhall ſay, it is Ra- 
tional to think, that the Mechanicks began with Man, he 
being the only Creature that Nature has impoſed moſt Ne- 
ceſſity upon to uſe it, endow'd with greateſt Reaſeu ts 
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eontrive- #t, and adapted. with propereſt Members ( as In» 
ftruments ) to perform tt. 

Nor is it eaſie to find by any Authority, what part of the 
Mechanicks was fir/t Pradtiſed by Man ; "therefore 7 ſhall 
wave that too, and only.conſider, that if w# our ſelvgs were 
the firſt Men, what Branch of the Mechanicks we ſhould 

firſt NEED, and conſequently hawe recourſe to, —__ 


—_ . 


þ 


T have conſidered . and Anſwer, That without the In VE4s 
tion of Smithing primarily, moſt other Mechanick Inwt1- 
ons would be at a ſtand: The Inſtruments, or Tools, thatggre 
wed in them, being either made of Ircn, or ſome other tte 
ter, form'd by the help of Iron. But pray take Nitice, that 
by Iron, I alſo mean Steel, it being originally Iron. 

Nor would T have you underſtand, that when I name the 
Mechanicks, / mean that Rough and Barbarous ſort of wore 
king which is uſed by the Natives of America, and ſome 0s 
ther ſuch Places ; for, though they did indeed make Fous 

ſes, Canoes, Earthen Pots, Bows, Arrows, &c. without” 
the help of Iron, becauſe they had then none amongſt them ; 
Tet fince Iron ts now known to them, they leave off. their old 
way of working without it, and betake themſelves to the uſe 
of it. Nor are, at this day, ( though now they have in part 
the uſe of Iron ) their Machines made by good and ready 
Rules of Art ; 7 go they know neither #4 Rule, Square, or | 
Compals ; and what they do, is done by Tedious Working, 
and he that has the beſt Eye at Gueſſing, works beſt upon the 
, Straight, Square, or Circle, &c. 

The Lord Bacon, in his Natural Hiſtory, reckons that 
Philoſophy would be improv'd, by having the Secrets of all 
Trades lye open; not only becauſe much Experimental Phi- 


loſophy, z Coutcht amongſt them; but alſo that the Trades L 
themſelves might, by a Philoſopher, be improv'd. Beſides, . 


{ find, that one Trade may borrow many Eminent Helps | 

in Work of another Trade. 

Hitherto I cannot learn that any hath undertaken this Task, | 

though I could have wiſht it had been performed by an / 
han 
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PREFACE. 
hand than mine; yet, ſince it is not, 1 have ventured upon 
it : For having, for many Tears, been converſant in Handy- 
Works, and eſpecially in thoſe Trades wherein the chief know 
ledge of all Handy-Works /ie, viz. Smithing, Founding, 
Drawing, Joynery, Turning, Engraving, Printing 
Books and Pictures, Globe and Map-making, Mathema- 
tical Inſtruments, &c. 7 am willing to communicate to the 
Publick, the Knowledge I have attained to.” Bat becauſe the 
Whole will be both a Work of Time, and great Charge, 7 
mean to try, by the Sale of ſome few Monthly Exerciſes, 
what Encouragement I may have to run through All, if I 
live fe long, and accordinigly to Continue, or Deſiſt. 

I thought to have given theſe Exereiles, the Title of The 
Doctrine of Handy-Crafts ; &ut when 7 better conſidered 
the true meaning of the Word Handy-Crafts, 7 found the Do- 
Arine would not. bear it ; becauſe Hand-Crafr figniftes Cun- 
ning, 0 Sleight, or Craft of the Zand,which cannot be taught 
by Words, but is only gained by PraQtice and Exercile ; 
therefore:T ſhaft not undertake, that with the bare reading of 
theſe Exerciles, any ſhall be able to perform theſe a, ky 
Wovks ; but / may ſafely tell you, that theſe are the Rules 
that every one that will endeavour to:perform them muſt fol= 
tow; and that by thertrue obſerving them, he may, according 
to his ſtock of Ingenuity and Zeal in diligence, ſooner or 
later, inure his hand to the: Cunning, or Craft of working 
like a Handy-Craft, and conſequen;ly be able to, perform them 
in time. 

For the Reaſon aforeſaid I intend to begin with Smithing, 
which comprehends not only the Black-Smith's Trade, but 
takes in all Trades which uſe either Forge or File, from the 
Anchot-Smith,/zo the Watch-maker ; they all working by 
the ſame Rules, though not with equal exadtneſs, and all 
uſing the ſame Tools, though of ſeveral Sizes from thoſe the 
common Black-Smith «ſes, and that according to the various 
purpoſes they are applied to: And in order to it, I ſhall firſt 
fhew you how to ſet up a Forge, and what Tools you muſt uſe 

in 
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3 the Black-Smith's work ; then the Rules, and ſeveral Cir» 
eumſtances of Forging, ti# your Work come to the File : 
Then ' of the. ſeveral Sorts of Iron that are commonly uſed 
and what Sort u fitteſt for each , e. Afterwards of Fi- 
ling in general, and the Rules to he obſerved in it, in the 
ms. Ar of Jacks, Hindges, Screws, Clocks, Watches, 
&c. In which a 9 you will, find all other Sorts of For- 
ping or Filing. work whatſoever comprehended. And laſtly, 
as a Cloſe to Smithing, 1 ſhall Exerciſe upon Steel, and its 
ſeveral Sorts, and how to Order and Temper it for its ſeves 
ral Uſes ; and what Sort is fitteſt for each particular pure 
poſe; as which ws fitteſt for Edge-Tools, which for Springs, 
which for Punches, &c. | 

Some perhaps would have thought it more Proper, tohave 
zntroduced theſe Exerciſes with a more Curious, and leſs Vuls 
gar Art, than that of Smithing ; but 7 am not of their Opi» 
on; for Smithing s, in all its parts, as curious a ye 
Craft, as any is: Beftdes, it is a great Introdudtion to moſt 
other Handy-Works, as Joynery, Turning, Founding, 
Printing, &c. they ( all with the Smith ) working, upon the 
Straight, Square, or Circle, though with different Fools, 
upon different Matter ; and they all having dependance upore 
the Smith's Trade, and not the Smith upon them. But has 
wing done with Smithing, 7 ſhall, God willing, proceed to 
thoſe, and all other Handy-Works whatſoever, that work 
by Geometrical Principles. BR 
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of SMITHING in General, 


' Defoition. 


MITHING is an Art-Manual, by which an irregus 
lar Lump ( or feveral Lumps ) of tron, 1s wronght 
into an intended. Shape. - 

- This Definition, needs no Exptanation; theres 
face I ſhall-proceed to give you an Account of 

the Tools a Smith uſes ; not-bur-thar ( xhey, being 10 
; common ):I-ſuppoſe you. do already. know them ;. bur 
partly becauſe they may, require ſome pre-caution in ſet» 
ting them upffitreſt to your-uſe, and partly becauſe it be« 
hoves you-to know-the Names, Smiths call the ſeveral 
parts of them by, that when I name them in Smirh's Lan« 
guage (as 1 ſhal oft have occaſion todo in theſe E: xerciſes) 
you may the caſter underſtand them, as y ou rcad them. 


Of ſetting up a Smith's 5 Forge. 


HE earth, or Fire-place of the Forge marked A (in 

» Plate 1. )-is to. be-bhunttup from your floor, w ith 

Brick abour two foot and an half, or ſometimes] two foot 
nine Inches high, according to the purpoſe you. deſign 
your Forge for; for if. your Ferge be-intended for -heav y 
work; your Aearth muſt ke lower than-iv-need be for light 
' work; for;caſfineſs of management, and ſo broad as'you 
.. think: convenient : -It.may. be built with hollow 'Arches 
underneath, to ſer ſeyera] things out of ghe w AY» z Fbe 

B 


Z Smithing. Numb. TI. 
Back of the Forge is Þuilt upright to the top of the Ceil- 
ing, and incloſed over, the Fire-place with a Hove, 
which ends in a Chimney to carry away the Smoak, as 
B. In the back of the Forge againſt the Fire-place, is fix- 
ed a thick Iron Plate, and a taper Pipe in it abour five 
Inches long, called a 7ewe/, or ( as ſome call it) a Zewe/- 
tron marked *, which Pipe comes through the Back of 
the Forge, as at C. Into this taper Pipe or Tewel is pla« 
ced the Noſe, or Pipe of the Be/ows. The Office of this 
Zewel, is only to preſerve the Pipe of the Bellows, and 
the back of the Forge about the Fire-place from burn- 
ing. Right againſt the Back is placed at about twenty 
Inches, or two foot diſtance the 7rough, and reaches 
commonly through the whole breadth of the Forge, and 
is as broad and deep as you think good, as at D. The 
Bellows is placed behind the Back of the org, and hath; 
as aforeſaid,its Pipe fitted into the Pipe of the 7Tewe/, and 
hath one of its Boards fixed ſo that it move not upwards 
or downwards. Atthe Ear of the upper Bellows Board 
is faſtened a. Kope, or ſometimcs a Thong of Leather, -or 
an Iron Chain or Rod, as E ; which reaches up to the 
Rocker, and is faſtened there to the farther end of the 
Handle, as at F. This. Zandle is faſtened a-crols a Reck- 
ſtaff, which moves berween two Checks upon the Cex- 
ter-pins in two Sockets, as at G. So that by drawing 
down this Handle, the moving Board of the Be/ows ri- 
ſes, and by a conſiderable weight ſer on the top of its 
upper Board ſinks down again, and by this Agitation 
performs the Office of a: pair of Be/lows. 


Of the Anvit. 
: | 'HE ſhape of a Black Smith's 4»77/T have inſerted in 


this Figure, though it is ſometimes made with a 

Fike, or Bickern, or Beak-iron, at one end of it, whoſe 

uſe Iſhallſhew you when I come to round hollow work. 

Its Face muſt be very flat and ſmooth, without F ny, 
an 


= 


Numb. T. Smithing. | 3 
and fo hard, that a File will not touth it (as Smiths ſay, 
when a File will not cut, or race it. ). The upper Plain 
A. is called the Face; it is commonly ſet upon a wood- 
en Block, that it may ſtand very ſteady and ſolid, and 
about-rwo foot high from the floor, or ſometimes high- 
er, according to the ſtature of the Perſon that is to 
work at it. 
Of the Tongs. 
Here arerwo ſorts of 7ongs uſed by Smiths ; the one 
the Straight noſed Tongs, uſed when the work is 
ſhort, and ſomewhar flat, and generally for all PlateIron. 
The other Crooked nos'd Tongs, to be uſed for the forging 
{mall Bars, or ſuch thicker work,as will be held within 
the Returns of thgir Chaps. The Chaps are placed near the 
Joint, becauſe, thatconſidering the length of the Z/andles, 
they hold the Iron faſter than rhey would do, were 
they placed farther from the Joint, as. in the Fig. 3, 4. 
A the Chaps, B the Joint, CC the Handles. 


Of the Hammer, and the Sledge. 


Here are ſeveral ſorts of Hammers uſed by Black- 

Smiths ; as firſtthe Zand-hammer, which is ſome- 
times bigger, or leſs, according to the Strength of the 
Work-man ; but it is a Z/ammer of ſuch weight, that 
it may be weilded, or governed, with one hand at the 
Amvil. Secondly, the Up-hand Sledge, uſed by under> 
Workmen, when the Work is not of the largeſt, .yer 
requires help to batter, or draw zt out ; they uſe it with 
both their Hands before them, and ſeldom lift their 
Hammer higher than their head. Thirdly, the 4bout 


. Sledge is the biggeſt Hammer of all, and is alſo uſed by 


under-Workmen, for the battering, or drawirg out of 
the largeſt Work ; and then they hold the farther end 


of the Handle in both their Hands, and ſwinging the 


Sledge above their Heads, they at Arms end let fall as 


heavy a Blow as they can upon the Work, There is 
B z alſo 


V% 


: Smithing. Numb. T. 
No another Fammer uſed by them, which they-call » 

zwetting-hanmer.* This'is the ſmalleſt* Hammer: of: all 
and very rarely uſed-at rhe'Forge, unleſs-your Work 

rovevety ſmalk;" buc upon cold Iron it is uſet for rivet= 
1p, or ſetting ftraight; orerooking tmall work, 1m: Fig. 
3:-A' the" Face, B'the Pen, O'the Eye, D'the Fandls.: 2. 


TD 
Of the Vice. 
PHE Vice muſt be ſet _ firmly that it ſhake 
E ' nor, atd'ſtand upright with its: Chaps, .parallel or 
range with your Workbench ; becaue ſquare filing, is a 
great piece of good Workmanſhip in a Smith; and thould 
the Vice nor-ſtand upright, and range with the Work- 
| bench; the-Chips Sinchigg upon two tquareſides, would 
make the top'ſide- of: your work cither. lean towards 
you; or from 5ou;- and: confequently you; filing (as a 
good Workman'ought to do )-upon the'flar,” or Horizon= 
» ral Plait of your work, - would rake. oft more of:that 
*Angle;or Edge, which riſeshigherthan the Plain, and leſs 
Shar Edge thactieslower thair the.Plain ;-ſo that'one 
'Artgte being higher, or lower;than the other -your:w 
of being filed/Sgaire, would be filed Squarcowtfe, 
'SHenyou ſhall have led allars flarſides; and that more 
br 16, #e&6rding tothe leaning of the.Chaprgfiyountlice. 
"AA+the Fice,RdQ) 16 exoiends hc ina firaight Line 
wrch'the middle df its. Fave; or;Piaiy. i Br cheChaps mult 
. be cut with a Baſtard-Cut, and very-wellwempered;C 
the Screw Pin, - eut with a {quaretrongWortYy: --D. the 
Nut, or Screw Box, hath alſo a ſquare Worni,* and.is bra« 
, zed into,the roundBox. + E the-Spring muſt be-made of 
*goo0d Steel, and 'vexy. well temper'd :-Where nate, that. 
the wider the two ends of theSþrizy ſiand alunger; the 
"wider it throws the Chaps of the Vice open: F-the Foot 
\nuſt be ſtraighr,- and therefore- will be;the Krohger to, 
"bear. good [heavy Blows .upan. the. work. ſcrewed; in*the. 
. Chaps ofthe Fice; that-ir 'neither bow, 'or: tiemble.” > 
La 2, IRS pare REIEE. MT ©: 
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Of the Hand-Vice. 
F the Fand-Vice are two Sorts, one is called the 
| Brca1 Chapt Hand-Vice, the other the Squar Nos d 
H1und-Vice, The Office of the Hand-Vice, isto hold ſmall 
work. in, that may require often turning*abour ; it is 
held in,the.left hand, and each. part of your. work*tur- 
ned. upwards ſucceſſively, that you haye occaſion to file 
with your, right.. The Square-nos d Hand-Vice isſel- 
dom uſed, bur for filing ſmall Globulous Work, as the 
Heads of Pins. that:round off tawards the Edges; &c. 
And thar becauſe the Chaps do nor ſtand ſhouldering'in 
the- way, but that the flat of the File. may*the' better 
come.at-the Edges.. Their Chaps mult be cut'as there 
aforeſaid, and; well tempered. : ;;- 1; of 


— 


| ' Of the'Plyers.. .. | 

T YLyers are of two) Sorts, .F/at Nod, and Rownd 
F-.- Nesd. Their Office is to hold, and faſten upog 
all ſmall work, and to. fit"1t in, its place; The Rowid 
'Nox'd. Plyers are. uled for rutning, or, boWing Wyer,” br 
{mall Plate, "into. a; circular Form.” The Chaps ofthe 


1#lat Nos'd Flyers, .muſt allo be eur and}; remper'd}” ds- the 


I<LOE- 


-Foint,, DN the Handles. yh 


Ghaps..of. the Vice. A; the Noſe, B, the Chips, C'the 
0 Of the Drill; aid Drill-Bow. 


*. 
fo EA 


DD are uſed for the making ſuch Holes, as Punches 
s 


will-not conveniently ſerve for, as a piecc of work. 
that hath already.its Shape, and muſt have an hole, *6r 
more, made in it.” Here the force of a Punch; will-ſer yeur 


. workout. 6f order-and ſhape, betafiſe irwill both batrer 
_ the Suxface of the Iron, and ſtretch its Sides our :*The 
. ſhank of aKey alſo, or ſome ſuch long Hole, the Porch 


cannor4{trike, beciuſe.the'Shank is'not,forged'with'ſub- 


- Trance ſufficient ;, buf the'D#i, tho” your work be fitted 
+» Sag n GN me + +... #and 
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4 -Smithfng. Namb. I. 
and poliſh'd, never batters or ſtretches it, but cuts a true 
round Hole, juſt in the'point you firſt place it. You 
muſt have ſeveral Sizes of Dri/s, according as your work 
may require. The ſhape in Fig. 8. is enough to ſhew the 
Faſhion of it; but it muſt be made of good Steel, and 
well tempered. . A the Point, A B the Shark, C the 
Drill-barre/: Where note, that the bigger the [ri/-bar- 
rel is, the cafier it runs about, but lets ſwift. 

And as you muſt be provided with ſeveral Dr;/{s, fo 
you may ſometimes require more than one Dri//-bew, or 
at leaſt, ſeveral Dri4-ſtrings; the ſtrongeſt Strings for the 
largeſt Dri4s, and the ſmalleſt Srrings for the ſmalleſt 
Drills : But you muſt remember, that whether you 
uſe a ſmall or ſtrong String, you keep your Dril/-how 
ſtraining your String pretty {tiff, or elſe your String 
will not carry your Barrel briskly about. But your 
String and Bow, muſt both be accommodated to the 
Size of your Dri//; and if both, or either, be tooſtrong, 
they will break, or bend your Dr1/l; or if too weak, they 
will not carry about the Barrel, as aforeſaid. . 

The Drill-Plate, or Breaſt=plate, is only a piece of flat 
Iron, fixt upon a flat Board, which Iron hath an hole 
punched a lirtleway into ir, to ſet the blunt end of the 
Shank of the Drill in, when you drill a hole : Workmen 
inſtead of it, many times uſe the Hammer, into which 
they prick a hole a little way on the ſide of it, and ſo 
ſet the Zammer againſt their Breaſt. 


Of the Screw-Plare, and its Taps. 


HE Screw-Plate is a Plate of Steel well remper'd, 

with ſeveral holes in it, each leſs than other, and 

in thoſe Holes are Threds groved inwards; into which 
Groves, fit the reſpective 7 aps that belong to them. The 
T aps that belong to them, are commonly made tapering 
towards the Point, as Fig. 7. ſhews. Bur theſe tapering 
T aps, will not ſerve for ſome ſorts of works,as I ſhall ſhew 
in its proper place. Theſe 
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Numb. I. Smithing. 7 

Theſe are the moſt Eſſential Tools uſed in the Black» 
Smith's Trade ; but ſome accidental work, may require 
ſome accidental Tools, which, as they may fall in, I ſhall 
give you an account of in convenient place. 


Of Forging 7» general. 

Think it needleſs to rell you how to make your Fire, 

or blow it, becauſe they are both but Labourer's 
work ; nor how little, or big, it need to be, for your 
own Reaſon will, by the Size of your work, teach you 
that ; only ler me tell you the Phraſe Smith's uſe for 
[ Make the Fire ] is, Blow up the Fire, or ſometimes, Blow 
up the Coals. 

When itis burning with the Iron in it, you muſt, with 
the S/zce, clap the Coals upon the out-ſide cloſe together, 
to keep the Now in the body of the Fire; and as oft as. 
you find the Fire begin to break out, clap them cloſe 
again, and with the Waſher dipt in Water, wet the out- 
fide of the Fire to damp the out-ſide, as well to fave 
Coals, as to ſtrike the force of the Fire into the in-ſ{ide, 
that your work may heat the ſooner. But you ought 
oft to draw your work a little way out of the Fire, to ſee 
how it takes its Heat, and quickly thruſt it in again, if 
it be not hot enough : For each purpoſe your work is 
deſigned to, ought to have a proper Heat ſuitable to 
thar purpoſe, as I ſhall ſhew you in the ſeveral Feats of 
Iron: For if it be too cold, it will not feel the weight of 
the Hammer ( as Smiths ſay, when it will not batter under 
the Hammer) and if it be too hot, it will Red-ſear, that 
is, break, or crack under the Hammer, while it is work= 


* ing between hot and cold. | 


Of the ſeveral Heats Smiths take of their Tron. 


Here are ſeveral degrees of Heats Smiths take 

of *rheir Iron, each according to the purpoſe of 

their work, As firſt, a Blood-red Heat. Secondly, a White 
Flame 


_— —— ———— — * _— 


work at the Vice, | 
* .. The Flame,orWhite Feat, is uſed when your Tron hath 
'not its Form or Size, 'but mult be forged into both ;/ and 


UdEISTTISHE 12% hy 
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Flame Heat. Thirdly, a", eras 4 of Welding F7ens. 
"Thie Blood-red Heats uſect when tron hath alreadFfies 
form and ſize, as ſometimes ſquare Bars, arid Fron'Plates, 
&c. have, but may want a- little Hammering toſmo6th 


it., Uſe then the Face of your Fand-hammer, and: with 
light flat Blows, hammer down the irregular Riſings in- 
to. the Body; of, your Iton, till ir. be fmooth 'enough for 


the File..” And norte, thar it behoves a' good Workman, 


to Hammer his Work as true as he can;;+for one-quat- 


ter of an hour ſpent at the Forge, may fave him an hours 


"1,,n *03:þ 


then-you muſt take apiece of Iron thick enough,and with 


' the Pen of your Hammer, (or fometimes; according to the 


ſize of your work, uſe two or. three pair of hands with 


Sledres to) batter it out; or, as Workmen call it, to draw 
" 2t out, till it comes to its breadth, and pretty-near its 
ſhape ; and fo by ſeveral Heats, if your Work require 


them; frame it into Formand Size; then-with the-Fateof 


your Hand-hammer, ſmooth your work'from*the Dents 

the Pen made, as you did with a Blood-red Heat. 
ASparkling, or Welding Heat, is only uſed when you 

double up your Iron ( as Smiths call it ) to make it thick 


. enough for your purpoſe, and ſo we/d;*or werksin'the 


doubling into one another, and:make it become one entire 
lump; or it is uſed when you join ſeveral Bars of Iron 


. together to make them thick enough for-your purpoſe, 


and work them into one Bar ; or elfe*it-is uſed when 
you are to join, or weld; two'pieces of Iron tegether end 


' to end, to make them long enqugh; bur, jn this'caſe;you 


« ,& 


muſt * be very quick at the Forge ; for when your two 


. erids are throughout of a good Zea, and that the inſide 
" of theIron be almoſt ready ro Run, as well as the outſide, 


you'muſt very haſtily ſnatch theng both-our -of the Fire 
together, and ( after you hayc with the Edge of your 


Hammer 


wn... 


! 

« 
F1 
y 
E 
o 
" 
bo 

- 


Numb. 1. - Smithing. 9 
Hammer ſcraped off ſuch Scales or Dirt as may hinder 
their incorporating ) with your utmoſt diligence clap 
your left hand-piece upon your right hand-piece, and 
with all ſpeed ( leaſt you loſe ſome part of your good 
Heat ) fall ro Hammering them together, and work 
them ſoundly into one another ; and this, if your 
Bars be large, will require another, -or ſomettmes 
two or three pair of Hands beſides your own to do 
bur if it be nor throughly we/dedat the firſt Feat, you 
muſt reiterate your eats ſo oft, till they be through- 
ly welded; then with a Flame Zeat (as before) ſhape it, 
and afterwards ſmooth it with a B/ood-red Heat. To 
make your Iron come the ſooner to-a Welding-heat, you 
muſt now and then with your Hearth-ftaff ſtir up rhe 
Fire, and throw up thoſe Cinders the fron may have 
runupon; for they will never burn well, but ſpoil the 
reſt of the Coals, and take a little white Sand between 
_ Finger and your Thumb, and throw upon the 

eating Iron, then with your Slice, quickly clap rhe 
outſide of your Fire down again ; and with your Wa- 
ſher dipt in Water, damp the outſide -of rhe Fire to keep 
the Heat in. 

Bur you muſt take fpecial Care that your Tron bur 
not in the Fire, rhat is, that it do not r4»-or melt ; for 
then your Iron will:be ſo brittle, that it will not endure 
Forging without breaking, and ſo hard, that a Fz/e will 
not touch it. 

Some Smiths uſe to ſtrew a little white Sand upon the 
Face of the Anvil alſo, when they are to hammer upon 
a Welding-heat; for they ſay it makes the Iron weld, or 
incorporate the better. 

If through Miſtake, or ill management, your Iron be 
too thin, or too narrow towards one of rhe ends ; then 
if you have ſubſtance enough (and yer not too long) you 
may i fp it, that is, take a Flame Heat, and fer the 
heatedend upright upon wy. Anvil and hammer.upon $o | 

| cQ 
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cold end, till the heated end be beat, or «p-/e?, into the 
Body of your Work. Bur if it be a long piece of work, 
aad you fear its length may wrong the middle;you muſt 
hold itin your lefthand, and lay it flat on the Anvil; but 
ſo as the heated end intended to be »p-ſet, may liea little 
over the further ſide of the Arvil, and then with your 
Hand-hammer in your right hand, beat upon the heated 
end of your work, minding that every ſtroak you take, 
you hold your work ſtiff againſt the Face of the F/am- 
mer. Afterwards ſmooth it again with a B/ood-red Heat. 
If you are to Forge a Sho/der on one, or cach fide of 
your work, lay the Shank of yourlIron at the place where 
your Sholder muſt be on the edge of your 4Awvi/(thatedge 
which is moſt conyenient to your hand) that if more Sho/« 
ders be to bemade,turn themal] fucceſſively,and hammer 
your Iron ſo, as that the Shank of rhe Iron thar lies on 
the flat of the Anvil, feel as well the weight of your 
Blows, as the Sho/der at the edge of the A4uwz/; for 
ſhould you lay your blows on the edge of the Auvi/ 
only, it would inſtead of flatting the Shank to- make- 
the Sholder, cut your work through. | | 
Your Work will ſometimes require to have holes 
punched in- it at the Forge, you aud then make a Steel 
Punch to thefize and ſhape of the hole you are toſlrike, 
and harden the point of it withour tempering, becauſe 
the heat of the Iron will ſoften ir faſt enough, and fome- 
times too faſt ; but then you muſt re-harden it ; rhen 
taking a Blood-heat of your Iron, or if it be very large, 
almoſt a Flame-heat ; lay it upon your Anvi/, and with 
ous left hand, place the point of the Pwrch where the 
ole muſt be, and with the Zand-hammer in your right 
hand punch the hole ; or if your work be heavy, you 
may hold it in your left hand, and with your Punch 
fixed at the of a Hoop-ſtick, or fome ſuch- Wood, 
hold the ſtick in your right hand, and place the point 
of. your Funch on. the. work where the hole = 
an 


1 


_ 
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and let another Man ſtrike, till your Punch come pret> 
ty near the bottom of your work ; which when it does, 
the ſides of your work round about the hole, will riſe 
from the Face of the Axvi/, and your Punch will print 
a bunching mark upon the hole of a Bo/ſter, that is, a 
thick Iron with a hole in it, and placing your Punch, 
as before, ſtrike it through. Burt you mult note, that 
as oft as you ſee your Punch heat, or change Colour, 
you take it out of the hole, and pop it into Water to 
re-harden it, or elſe it will batter in the hole you intend 
to ſtrike, and not only ſpoil it ſelf, but the Work too, 
by running aſide in the Work. Having punched it 
through onthe one ſide, turn the other ſide of your work, 
and with your Hammer ſer it flat and ſtraight, and with 
a Bloodeheat punch it through on the other ſide alſo ; fo 
ſhall that.hole be fir for the File, or ſquare bore, if the 
curioſity of your purpoſed Work cannot allow it to 
paſs withour filing. When your Work is Forged, do 
not quench it in water to cool it, but throw it down u 
on the Floor, or Hearth, to cool of it ſelf; for the rvels of 
ing it in water will harden it ; as I ſhall ſhortly ſhew 
you, when I come to the Tempering of Steel. 


Of Brazing and Soldering. 


OU may have occaſion ſometimes to Braze or Sob- 

der a piece of work; but it is uſed by Smiths only, 

when their work is ſo thin, or ſmall, thar it will not en- 
dureWelding. Todothis, take ſmall pieces of Braſs, and 
lay them on the place that muſt be brazed, and ſtrew a 
htrleGlaſs beaten to powder on it tomake it runthe foon- 
cr, and give ita Heat in the Forge, till (by ſometimes 
drawing it a little way our of the Fire) you ſee the Braſs 
run. Burt if your work beſo ſmall, orthin, that you may 
fear the Iron will run as foon as the Brafs, and fo you 
loſe your work in the Fire, then you muſt make a Zoam 
of three parts Clay, and'one part Horfe-dung, and after 
| C 2 | they 
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they are wrought and mingled very well together in your 
hands, wrap.your work with the Braſs, and a little beat- 
en Glaſs upon the place to be brazed cloſe in the Loam, 
and laying'it a while upon the Hearth of the Forge to 
dry, put the Lump-into the Fire, and blow the Be/ows to 
it, till you perceive it have a full Heat, that is, till the 
Lump look like a well burnt Coal of Fire; then take 
it out of the Fire, and let it cool: Afterwards break it 
up, and take out your Work. 

Thus much of Forging in general. It remains now, 
that you know what Sorts of Iron are fitteſt for the ſeye- 
ral Uſes, you may have occaſion to apply them. 


Of ſeverat Sorts of Tron, and their proper Uſes. 


'T is: not my purpoſe, in this place, to tell you how 
Iron is made, I ſhall deferr that till I come to treat of 


- Mertals, and their Refinings. Let ir at preſent ſatisfic 


thoſe that know it not, that Iron is, by a violent Fire, 
melred out of hard Stones, called /ron-Stones ; of theſe 
Tron-Stones, many Countrics have great plenty. But' be- 
cauſe it waſts ſuch, great quantities of Wood rodraw the 
Tron from them, it will nor, in many Places, quit coſt to 
uſe them. In moſt parts of Eng/and, we have abun- 
dance of theſe [ron-ſtores ; but our Engliſh Iron, is gene- 
rally a. courſe ſort of Iron, hard and brittle, fir for Fires 
bars, and other ſuch courſe Uſes ; unleſs it be abour 
the Forreſt of Dean, and ſome few Places more, where- 
the Iron proves. very good. 

Swediſh Iron is of all. Sorts, the beſt we uſe in. Eng/and. 
It. is a fine tough ſorr of Iron, will beſt endure the Hamy, 
mer, and is ſofteſt ro file; and therefore moſt covered by 
Workmen, to work. upon, 

Spaniſh Iron, would be as good Swediſh Iron, were: it 
not ſubject to Red-ſear, (asWorkmen phraſe it) thar is to 
crack betwixt hot and cold. Therefore when it falls un-: 
der your hands, you muſt tead.ir more _—_ the. 

Forge.. 
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Forge. Bur tho' it be a good, tough, ſoftTron, yet for 
many Uſes, Workmen will refuſe ir, ; vs itis ſoill,and 
un-evenly wrought in the Bars, that it coſts them a great 
deal of labour to ſmoorh it ; but it is good for all grear 
works that require we/ding,as the bodies of Anvils,Skedg- 
es, large Bell-clappers, large Peſtles for Mortars, and all 
thick, ſtrong Bars, &c. Burt it is particularly choſen by 
Anchor-Smiths, becauſe it abides the Heat better than 
other Iron, and when it is well wrought, is tougheſt. 

There is ſome Iron comes from Ze/and ( though in 
no great quantity) but is made in Germary. This Iron 
is called Dort Squares, only becauſe it comes to us from 
thence, and is wrought into ſquare Bars three quarters 
of an Inch ſquare. Ir is a bad, courſe Iron, and only fir 
for ſleight Uſes, as Window-Bars, Brewers-Bars, Fire- 
Bars, &c. - | 

There is another ſort of Iron uſed for making of Wy- 
er, Which of all Sorts is the ſoughteſt and uckelf : 
Burt this Sort is nor peculiar to any Country, but is in- 
differently made where any Iron is made, though of the 
worlſt fort; for it is. the firſt Iron that runs from the Stone 
when it is melting, and is only preſerved from the ma- 
king of Wyer. 

By what hath been ſaid, You may ſee that the ſofteft 
and tougheſt Iron is the beſt : Therefore when you chuſe 
Iron, chuſe ſuch as bows ofteneſt before it break, which 
is an Argument of Toughneſs ; and ſee it break ſound 
within, be gray of Colour like broked Lead, and free 
from ſuch gliſtering Specks you ſec in broken Autimony, 
no flaws or diviſions iwit ; for theſe are Arguments: that 
it is ſound, and well wrought ar the Mill. 


Of Filing i» general. 


"HE ſeveral forts of Files thar are in common uſe are 

the Square, the Flat, the three Square, the half Round, 

the Round, the Thin File, &c. Alltheſe ſhapes you _ 
| Ree: ve 
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have of ſeveral $iz5, and of ſeyeral Cuts. You muſt have 
them of ſeveral ſizes,as well becauſe you may have ſeveral 
ſizes of work, as for that it ſometimes falls out that one 
picce of work may haye many parts in it joined and fit- 
ted to one another, ſome of them great, and others 
ſmall: And you muſt have them of ſeyeral Cuts, becauſe 
the Rough-tooth'd File cuts faſter than the Baſtard-tooth'd 
File, the Fine-tooth'd File faſter than the Smooth=tooth'd 
File. 

The Roygh or Courſe-tooth'd File ( which if it be large, 
is called a Rubber ) is to take off the unevennefs of Your 
work which the ZZammer made in the Forging ; the Ba/t- 
ard-tooth'd File is to take out of your ak the deep 
Cuts or file-ſtroaks the Rough-file made; the F:ae-toath'd 
File is to take out the cuts, or file-ſtroaks, the Baſtard-file 
made; and the Smooth-file is to take out thoſe cuts, or 
file-ſtroaks, that the fire File made. 

Thus you ſee how the Files of ſeyeral Cuts fucceed 
one another, till your Work is ſo ſmooth as it can be 
filed. You may make it yet ſmoother with Emerick, 
Tripoli, &c. Burt of that in its proper place, becauſe ir 
ſuits not with this SeCtion of F:/:ng. 

You muſt take care when you uſe the Rough File, that 
you go very lightly over thoſe dents the Hammer made 
in your work,unleſs your work be forged ſomewhatof the 
ſtrongeſt, for the dents being irregularities in:your work, 
if you ſhould file away as much in them, as you do off the 
Eminencies or Riſings, your work (whether it be ſtraighr 
or circular ) would be as irregular, as it was before you 
filed it: . And when you file upon the Prominent, or 
riſing Parts of you Work, with your courſe cut File, 
you muſt alſo take care that you file them not more 
away than you need, for you may caſily be decciyed ; 
becauſe the courſe File curs deep, and:makes deep ſcrat- 
ches in. the Work ; and before you can take out thoſe 
deep ſcratches with your finer cur Files, thoſe places 


where 


' 
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where the Riſings were when your work was forped, 
may become dents to your Hammer detits ; therefore 
file not thoſe Rifings quite ſo low, 4s the dents the 
Hammer made, bur only ſo low, as thar the ſcratches 
the Rough-file makes may lie as low, or deep in your 
work, as your Hammer dents do; for then, when you 
come with your ſmoother Cur Files, after your rough 
File, the ſcratches of your rowgh File, and your Ham- 
mer ſtroaks, or dents, may both come out rogerher. 
Bur to do this with greater certainty, hold your File 
ſo, that you may keep ſo much of the length of your 
File as you can. to rub, range, ( or, as near range as 
you can ) upon the length of your work ; for ſo ſhall 
the File enter upon the ſecon _ on your work, 
before ir goes off the firſt, and will ſhip over, and nor 
touch the dent or hollow between the two Riſings, till 
you Riſings are brought-iirs al ſtraight line with your 
ollow dent. Bur of rhis' mote{ſhall. be-fard* when I 
come to the Practice of Filing, upon ſeveral particular 
forts of work. n 
- If it be a —_— Bar, ( or ſuch. Hke ) you are to file 
upon, all irs Angles, or Edges, muft be feft very flrarp 
and ſtraight. Therefore your Yee being well ſet np, ac- 
cording to fore-going DireCtions, you muſt. in your fi- 
ling athwarst over the Chaps of the Vice, be firre to car- 
ry both your hands you hold the f/e in, truly Hori- 
zontal, or flat over # Work ; for ſhould you let ci- 
ther of your hands mount, the other would dip, and 
the edge of that Square it dips upon would be taken 
oft ; and ſhould you let your hand move never ſo lit- 
tle circularly, both the Edges you file upon would be 
taken off, and the Middle of your intended Flat, would 
be left with a Riſing on it. Bur this Hand-craft, you 
mult attain ro by Practice ; for it is the great Curioſi- 
ty in Filing. 


If 
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If it be around Piece, or Rod of Tron, you are to file 
upon, what you were forbid upon Square Work, you 
muſt perform on.the Round ; for you muſt dip” your 
Handlc-hand, and mount your end-hand a little, and 
laying pritting near the end of your File to the Work, 
file circularly upon the Work, by mounting your Han- 
dle-hand by degrees, and dipping your End-hand, in 
ſuch manner, as when the Middle of your File: comes 
about the rop of your Work, your File may be flat up- 
on it, and as you continue your ſtroaks forwards, ſtill 
keep your hands moving circularly till you have fini- 
ſhed your full Stroak, that is, a Stroak the whole 
length of the File. By this manner of Circular filing, 
you keep your Piece, or Rod round ; but ſhould you 
file flat upon the top of your work, ſo many times as 
you ſhall remove, or turn your work in the Yice, ſo 
many Flats, or Squares, you would hayc in your work ; 
which is contrary to your purpoſe. 

When you thruſt your File forwards lean heavy upon 
on it, becauſe the Teeth of the File are made to cur 
forwards ; but when you draw your F7/e back, to re- 
cover an other thruſt, lift, or bear the File lightly juſt 
aboye the work ; for it cuts not coming back. 


Thus much of FILING in General. 
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MECHANICK EXERCISES: 
OR, 


| The Doctrine of Handy-Works. 
— 


; Applied to the making of Hinges, Locks, Keys, Screws and 
| Nuts Small and Great, © 


Of Hinges, 

N Fig. 1. A the 7ail, B the Croſs, CDDDDE 
the Joint, DD DD the Pin-ho/e. When the Joint 
at C on the 7azl, is pin'd in the Joint at Ein 
the Croſs, the whole Zinge is called a Croſs- 
Garnet. 

Hinges, if they be ſmall ( as for Cup-board doors ; 
Boxes, &c. ) are cut out of cold Plate Iron with the 42 
Cold-Chiſſel, but you muſt mark the out-lines of your in- 
tended #7inge, as Fig. 1. the Croſs-Garnet, either with 
Chalk, or elſe raſe upon the Plate with the corner of the 
Cold-Chiſſel, or any other hardncd Steel that will ſcratch 
a bright ſtroke upon the Plate; and then laying rhe Plate 
flat upon the Av, if the Plate be large, or upon the 4 
Stake, if che Plate be ſmall, rake the Co/d-Chiſſe! in your 
left hand, and ſer the edge of it upon that Mark, or Rale, 
and with the Fand-hammer in your right hand, ſtrike up- 
on the head of the Co/d-Chiſſe/, till you cut, or rather 
punch the edge of the Co/d-Chiſſe/ almotit rhro' the Plate 
2 in that Place, I ſay, almoſt through, becauſe, ſhould you 
4 ſtrike it quite through, the edge of the Co/d-Chiſſe/would 
| be in danger of battering, or eltc breaking ; for the Face 
of the Anvil is hardned Stcel, and a light blow upon 


its Face would wrong the edge of the Co/d-Chifſe/ ; be- 
3 fides, 
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ſides, it ſometimes happens, that the Anz1/, or Szake, is 
not all over ſo hard as it ſhould be, and then rhe Cold 
Chiſſelwould cut the Face of the Anwi/, or Stake,and con- 
ſequently ſpoil it: Therctore when the edge of the Co/c/- 
Chiſſel comes pretty near the bottom of the Plate, you 
muſt lay but light blows upontheco/4Chiſſe/; and yet you 
muſt ſtrike the edge of rhe Co/d-Gffel to near through 
the bottom of the Plate, that you may break the re- 
maining ſubſtance aſunder with your Fingers, or with a 
pair of P/yers, or ſometimes by pinching the Plate in the 
Vice, with the Cur place clole to the Superficies of the 
Chaps of the Vice ; and then with your Fingers and 
Thumb, or your whole hand, wriggle it quite aſunder, 
Bur having cut one breadth of the Co/d-Chiſſe/, remoye 
the edgg. of it forward in the Raſe, and cut another 
breadth, and'fo megve it ſucceſſively, ill your whole in- 
tended ſhape be cut out of the Plate. 

When you eut out an //inge, you muſt leave on the 
length of the Plate AB in this Figure, Plate enough to 
lap over for the Foints, I mean, to 7 wry, or Double about a 
round Pin, ſo big as you intend the Pin of your Finge 
ſhall be, and alſo Plate enough to H'e/4 upon the inſide 
of the /7inge below the Pin-hole of the Joint, that the Joint 
may be {trong. | 

The ſ1ze, or diameter of the Pix-ho/e, ought to be a- 
bout rwice the thickneſs of rhe Plate you make the 
Hinge cf, therefore lay a wyre of ſuch a diameter towards 
the end B, in this C 
figure onthe 7 za/ 
piece, a-thwart 
the Plate as CD, 
and Double the 
end of the Plate D 
B, over the wyre to lap over it, and reach as far as it can 
upon the end A; then hammer the Plate that is lap'd over 
the wyre cloſe to the wyre, to makethe Pir-hole round ; 
bur if your Plate be thick, it will require the taking of 
an 
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an Heat, to make it hammer the cloſer to the wyre, and 
conſequently make the Pix-ho/e the rounder : Your 
work may allo ſometimes require to be Screwed into the 
Vice,with the doubled end upwards, and the bottom fide 
of the wyre cloſcagainſt the Chaps of the Yice, and then 
to hammer upon the very top of the Piz-hele, to round it 
at the end alto. When you have made the Piz-ho/eround 
inthe inſide, take the Pin CD out of the Pix-hole, and put 
theJoint-end of the Z7inge into the Fire to make a Weld;ng- 
heat ; which when it hath, ſnatch it quickly out of the 
Fire, and hammer, or we/d, the end B upon the 7ail-piece A 
till they be incorporate together. But you muſt have a 
care that you hammer not upon the Plate of the Piz-hole, 
leſt you ſtop it up, or batter it; when it is well Welded, 
you mult again put in the Pi» CD, and if it will not well 
gointo the Pix-hole ( becauſe you may perhaps have hams 
mer'd cither upon it, or too near it,and fo have ſomewhat 
cloſed it (you mull force it in with your hammer; and if 
it require, take a B/ood-heat, ora Flame-heat, of the Joint 
end) and then force the Pin into the Pinhole, till you 
find the Pix-hole is again round within, and that the Pir, 
or Wyre, turn evcnly about within it. 

Afterwards with a Pwnch of hardnacd Stcel { as you 
were taught Numb. I. fol. 11.12.) Panch the Nuik-boles in 
the Plate; or if your Plate be very thin, you may punch 
them with a c cold Punch. Afﬀecr all, /mooth it as well 
as you can with your Fand-hammer ; cake a Blooared 
Heat, if your Work require it, if not, /moo?h it cold ; 
fo ſhall the 7ail-piece be fir for the File. Double, and 
Held the Croſs-prece, as you did the 7ar/-piece. 

Having forg'd your /inge fit for the File,you muſt pro- 
cced to make the Joint, by cutting a notch in the middle 
of the Pin-hele between DD in Plate 2. on the Croſs, as at 
E, and you muſt cut down the ends of the Pix-ho/e on the 
7 ail-piece, as at DD, till the Joiz? at C fit exaly into 
the notch in the Cros, and that when the Pix is put _ 

rac 
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the Pin-hole DD on the Croſs, the Pix-hole in the Tail- 
piece may alſo receive the Pin; then by holding the 7ai/- 
piece in one hand, and the Croſs in the other, double the 
Tail and Croſs towards one another, to try if they moyec 
evenly and ſmoothly without ſhaking on the Pix; which 
if they do, the Font is made; if they do not, you muſt 
examine where the Faulr is, and taking the P;z out, 
mend the fault in the For. 

Then File down all the irregularities the Co/z/=Chiſſe! 
made on the edges of your Work, and ( if the curioſity of 
work requirc it )f/e allo the outer flat of your work. But 
Smiths that make quantities of ///»ges, do brizhten them, 
( as they call it ) yet they ſeldom f/e them, but Grinde 
them on a Grind-ſtone till they become 4right, &c. 

Having finiſhed the Foinr, put the Pin in again ; but 
rake care it be a little longer than the depth of the Joint, 
becauſe you mult batter the ends of the Px over the ou» 
ter edges of the Pin-hole, that the Pi may not drop out 
when either edge of the Croſs is turned upwards. 

The chiefeſt curioſity in the making theſe, and, in- 
deed, all other Z7inges is, 1. That the Pin-ho/e be ex» 
actly round, and not too wide for the P/». 2. That the 
Joints are let exatly into one another, that they have 
no play between them, leſt they ſhake upwards 
or downwards, nor yet arc forced too hard into one a- 
nother, leſt when they are nailed on the door, the Join? 
be in danger of breaking. 3. That the Croſs, and the 
Tail lie on the war: war's 4 exaQtly flat, for ſhould they 
wrap out of flat when they are nailed on, the Nails 
would draw the Joint a-wry, and not only make ir 
move hard, and unevenly, but by oft Opening and 

Shutting break the Joint. 4. If your Work be inten- 
ded to be curious, the true Square-filing the upper-ſide, 
as you were taught Numb. 1. fol. 14, 15, 16. 1s a great 
Ornament. 
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: a Smiths call all Chife/s they uſe upon cold Iron, 
Cold-Chiſſels. 

& The Stake is a ſmall Anvil, which either ſtands upon a 
broad Iron foot,or Baſis,on theWork-Bench,to remove 
as occaſion offers ; or elſe it hath a ſtrong Iron Spike 
at the bottom, which Iron Sp#ke is let into ſome certain 
place of the Work-Bench not to be removed. Its office 
15 to ſet ſmall cold Work ſtraight upon, or to Cut or 
Punch upon with the Co/d-Chiſfe/, or Cold-Punch, 

c ©miths call all Punches they uſe upon cold Iron, Cold- 
Punches. 

If the Z/inge you are to make be large, and Plate-Iron 
is not ſtrong cnough for it, you muſt Forge it out of flat 
Bar-Iron, as you were taught Numb.I. Fol. 8.to 13. 

The manner of working Duftails, Fig. 5. and Side- 
hinges, Fig. 6. &c. is (the ſhape conſidered) inall reſpets 
the ſame I have here ſhewed you in Cro/5-Garnets ; but 
in theſe ( or others) you may (if your work require cu- 
rioſity ) inſtead of Doubling for the Foint, Forge the 
Round for the Joint of full Iron, and afterwards Dri// a 
hole through it, for the Pix-hole ; and by curious Fi- 
ling, work them ſo true into one another, that both 
ſides of the Hinge ſhall ſeem bur one piece ; as I ſhall 
ſhew more at large, when I come to the making Com- 
paſſes, and other Joints for Mathematical Inſtruments. 


Of Locks and Keys. 


" A S here are Locks for ſeveral purpoſes, as Stree/-door 
Locks, called Stock Locks, Chamber«door I ocks, called 
Spring-Locks, Cupboard=Locks, Cheſt=Locks, Trunk-Locks, 
Pad»-Locks, &c. & are there ſeveral Inventions in Locks, I 
mean,in the making and contriving theirWards,or Guards. 
Bur the contrivances being almoit innumerable, accor- 
_— the various fancies of Men, ſhall be referred to a- 
time to diſcourſe ; and I ſhall now ſhew you the + 
working of a u_e_s which when you know how 


to 


to do, your Fancy may play with Inyentions, as you 
beſt like. 
In Fig.2. AA AA the Min plate, B C the Fey-hole, 

EDE the 7op-hook, EE Crof-wards, F the Bolt, G the 

Bolt-Toe, or B2lt-Nab, H the Draw-back Spring, I the 

Tumbler, K the Pin of the Tumbler, LL the Staples. 

In Fig. 3. A A A A the Corer-Plate, B the Pin, 

D CD the Main-ward, D D Croſs-wards, E the Step- 

ward, or Dap-ward. 

In Fig. 4. A the Pin-hole, B the Step, or Dap-ward, 

C the + tate; D the Middle, or Main Croſs-ward, 

EE the Croſ5-ward, F the Main-ward, G G Croſs-ward, 

H the Shark, I the Pot, or Bead, K the Bow-ward, L 

the Bow, BCDEEFGG the Bzz. 

Firſt, Cur out of an Iron Plate with a Co/d-Chiſſel, rhe 
ſize and ſhape of the Main-Plate, as you were taught to 
cut the Croſs and 7ail-piece of the Croſ-Garnet ; then con- 
ſider what depth you intend the Bz# of the Xey ſhall have, 
and ſer that depth off on the Main-Plate, by leaving abour 
half an Inch of Plate between the bottom of the Xey-ho/e, 
and the lower edge of the Mair-P/ate, as at C( or more 
or leſs, according to the ſize of the Lock.) Then meaſure 
with a pair of C:mpaſſes berween the bottom of the Bir, 
and the Cextre of your Fey (or your intended Fey) and fer 
that diſtance off from C to B, near the middle berween 
the two ends of the Mair-Plate,and withrhe a Prick-punch 
make there a mark to ſer one foor of your Compaſſes in, 
then opening your Compaſſes to the middle of the Bit'cf 
your intended Key, as to D, deſcribe the Arch E D E for 
the true place the 7op-hoop muſt ſtand on. 

Then cut out another piece of Plate as AAAA in Fig. 3. 
for a Cover-plate, with two pieces one on each ſide, long 
enough ro make Studs of to turn downwards, and then 
outward again as F F, GG, that the Cover-plate may ſtand 


. off the Main-Plate, the breadth of the Bit of the Hey ; © 


and at the two end of theſe $:4ds Punch holes, as G G, 


ro 
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to Rivet the Cover-Plate into the Mair-Plate. In the 
middle of this Plate make the Cexre, as at B, then cpen 
your Compaſſes to three quarters the length of the Bz, 
and half the Diameter of the Shark of the Fey, and pla» 
cing one foot in the Point B, deſcribe with the other 
foot the Arch D CD for the true place of the Mai:- 
ward, then fer your Compaſſes to a little more* than 
half the Diameter of the Shank, and place one foot ( as 
before ) in the Centre B, and with the other foot deſcribe 
the fnall Arch E, for the true place the Step-ward, or (as 
ſome call it ) the Dap-ward mult ſtand: So on you the 
true places of the Wards, for an ordinary Spring-Lock ; 
you may ( if the depth of your Bit will bear it) put more 
Wards in yourPlates. But you muſt note, that rhe more 
Wards you put in, the weaker you make your Hey ; be- 
cauſe that to every Ward on the Plates, you muſt make 
a ſlit, or Ward in the Bit of the Xey; and the more 
Wards you make,- the weaker the Iron of the Bzt will 
be; and then if the Bo/t ſhoot not eaſily backwards, or 
forwards, the Bit may be in danger of breaking. 

Having marked on your Plates the places of all your 
Wards, you muſt take thin Plate, and with Zammering 
and Filing make them both 4 Zammer-hard, and of equal 
thickneſs all the way. Then f/e one w_ very ſtraight, by 
laying a /traight Ruler juſt within the edge of it, and draw- 
ing, orracing with a point of hardned Stcel,a bright line 
by the ſide of the Ruler; File away the edge of the Plate 
to that line, then draw (as before ) another ſtraight line 
parallel to the firſt ſtraight line, or which is all one, pa- 
rallel to the filed Edge, juſt of the breadth you intend 
the Wards ſhall be, and File as before, only, you muſt 
leave two, or ſometimes three Studs upon this Plate, one 
near each end, and the other in the middle, to #zwer into 
the Main-p ate, to keep theWard fixt in its place. There- 
fore you muſt take care when you elect this thin-piece of 


Plate, that it be broad enough for the Ward, and-rheſe 
| E 2 Studs 
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Studs too. Then laying the Plate a-thwart the Pike of 
the Bickern, hold your hand even with the face of the Bic- 
kern, and hammer this Plate down ſomewhat by the {ide 
of rhe Pike, and by degrees you may ( with care taken ) 
bring it unto a circular form, juſt of the ſize of that Cir- 
cle you deſcribed on the Main-Plate ; which when you 
have done, you muſt apply this Ward to the Circle you 
deſcribed on the Main-Plate, ſetting it in the poſition 
you intend it ſhall be fixed, and marking with a ſteel 
Point where the Szuds ſtand upon that Circle, in thoſe 
marks punch holes to Rivet the Studs ro, Work fo by 
all the other Wards. 

If you have a Pin to the Lock, Punch a hole through 
the Centre on the Cover-Plate, ſomewhat ſmaller than 


the Wyre you are to make your Px of, becauſe =_ | 


may then fie one end of the Pin away to a Shank, which 
muſt fit the ſmaller hole on the Plate, and the whole 
thickneſs of the Pix will be a Sho/der, which will keep 
the Pinſteddy in the Centre-hole of the Plate, when the 
Pin is Rivetted into the Plate. Bur becauſe there is ſome 
Skill ro be uſed in Rivetting, I ſhall, before I proceed a- 
oy farther, teach you 


The manner of Rivetting. 


Rivetting is to batter the Edges of a Shank over a 
Plate, or other Iron, the Shank is let into, ſo as the 
Plate, or other Iron, may be clinched cloſe, and fixed 
berween the battering at the end of the Shank and the 
Sholder. So that 

When you Rzvet a Pinintoa hole;yourPin muſt have a 
Sholder to it thicker than the hole is wide, that the Sholder 
flip not through the hole, as well as the Shankt;; but the 
Shank of the Pin muſt be exactly of the ſize of the hole 
the Shank muſt be Riverted into, and ſomewhat longer 


than the Plate is thick; f/c the cnd of the Shank w_ 
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ſhall the Edges of the end, the caſilier batter over the 
Plate; then put your Shank into the hole wherein it is to 
be Rivetted, bur be ſure you force the Shank cloſe up to 
the Sho/der; then turn the top of this Sho/der downwards 
(Plate and all) upon'your Stake, but lay ito, asthar rhe 
Sholder lie ſolid, and the Shank, at the ſame time, ſtand 
diretly upright, and with your left hand, keep your 
work bearing hard upon the flat, or face of the Stake. 
Then holding your hammer in your right hand, hold the 
edge of the face of it dripping. a-ſlope from the right 
hand outwards, and lay pretty light: blows upon the 
edge of the end of the Shank, turning with your left 
hand your work round to the face of the Hammer, till 

ou have battered rhe edges of the Shank quite round a- 
\ Hy bur this is ſeldom done, with once turning your 
work about; therefore you may thus work it round a= 
gain and again, till you find it 1s pretty well Riverted; 
then lay heavier blows upon it, ſometimes with the face, 
ſometimes with the Pex of the hammer, till the-end of the 


Shank is battered effetually over the Plate. 


One main conſuderation in Rirertivg is, that the Pir 
you rivet in, ſtand upright tothe Plate, or other Iron you 
rivet it upon; for if it do not ſtand upright, you will be 
forced to ſer it upright after it is r72etted, cither'in the 
Vice, or with your Plyers, or with your Hammer,atid that 
may, if your Plate be thin, bow it, or if it be thick, break 
the Sank, or elſe the Sholder of your River, and fo you 
loſe your labour, and ſometimes ſpoil your Work. 

Another conſideration is; that ow you rivet a Pinto 
any Plate, and.you fear it may afterwards twiſt-about by 
ſome force that may be offered-it, you muſt, to provide 
againſt this danger, f/e the Shank you intend to Rivet, 
either Square, or Triangular, and make the hole in the 
Plate you rivet it into, of the fame ſize: and form, and 
then r4vet in the Shank, as before.” There are-twa ways 
to make your Hole, Square or Triangular, oneis by fling 
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it into theſe forms, when it is firſt Punched round; the 
other by making a Punch of Steel, of the {1ze and ſhape 


of the Shank you are to rivet, and punching that punch 


into the Plate, make the ſame form. 

Now to return where I left oft. The Pins and Shanks of 

theſe Wards muſt be made of a long ſquare form, becauſe, 
(the Plates of the Wards being thin) ſhould you make 
them no broader than the Plate is thick, the- Studs, or 
Shanks would be too weak to hold the Wards, therefore 
you muſt make the Riverting-ſhank three or four times, 
or ſometimes more, as broad as the Plate is thick, and 
then rivet them in, as you were taught juſt now; 

Then place the Cover-plate upen the Ms _— fo as 
the Centre of the Cover-p/ate,may ſtand-direaly over and 
againſt the Centre of the Mair-plate, and 'make marks 
through the hole G G, of the S7uds of the Cover -plate up- 
on the Main-plate, and on thoſe marks Punch holes, and 
fit two Pins into them, to faſten the Covereplate on to 
the-Main-plate, but you muſt not yet r/vet them down, 
till the Xey-hole be made, becauſe this Cover-p/ate would 
then ſtop the progreſs of the Fi/e through the Mair-plate, 
when you file the Key-hole. When you have placed the 
Cover-plate upon the Main-plate, and fitted it on with 
Pins, 1o, as you may take it off, and pur it on again, as 
your Work may require, you muſt Puxch the Xey-hole, or 
rather dril/ two holes cloſe by one another, if the Xey- 
hole falls near the Wards, becauſe Punching may be apt to 
ſet the Wards out of form, and with ſmall F:/es, file the 
two holes into one another, to make rhe hoje big c- 
nough to come at it with bigger Fi/es, and then file 
your Fey-hole to your intended ſize and ſhape. 

The Xey-hole being finiſhed, jorge your Key,as you were 
taught, Numb. 1. fol.8.and if your Xeyis to have aPin-hole, 
dril/.che hole in the middle of the end of the ha»k, then 
filethe Wards, or Slits in the Bit with thin Files ; yer 
ſometimes: Smiths Punch, or Cui them with a an 
ſet, 
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ſel, at the ſame diſtances from the middle of the Pix 
hole in the end of the Shank (which is the ſame Centre 
which was made before, in the Main-plate on the Cover- 


* plate) which you placed the Wards at, from the Cex- 


tre of the Main and Cover-plate. Bur before you file 
theſe Wards too deep into the Bir of the Xey, make 
trials, by putting the Bit into the Xey-ho/e, whether the 
Wards in the Bit,will agree with theWards on thePlartes, 
which if they do, you may boldly cut them to the 
depth of the Wards on the Plate ; if not, you muſt al- 
ter your courſe till they do ; but you mult take great 
care in cutting the Wards down ſtraight, and ſquare to 
the ſides of the Bit ; for if they be not Cut down 
ſtraight, the Wards on the Plates, will not fall in with 
the Wards in the Bit of the Key ; and if they be nor 
{quare to the ſides of rhe Bir, the Bit will not only 


be weaker than it need be, but it will ſhew unhan-' 


ſomely, and like a Botch to rhe Eye. 

The Croſs and Hookwards is made, or, at leaſt, entred 
at the Forge, when the Iron hath a B/ood,or almoſt a Flame 
Feat, yet ſometimes Smiths do it on cold Iron, with a 
thin Chiſe/, as you was taught Numb. T. fol. 11, 12. But 
you muſt take care that your Chiſfſe/ be neither roo 
thick, or too broad, for this Punching of Wards is on- 
ly to give the thin Files entrance to the work ; which 
entrance when you have, you may eaſily f/e your Croſs, 
or H{ook-wards, wider or deeper, as your Work may re- 
quire; but if your Chifel be too broad, 'or too thick, it 
will make the Wards in the Bzt too long, or too wide, 
and then ( as I ſaid before, ) the Bit of your Xey will 
prove weaker than it needs to be. 

Having made the Wards on the Plate, and in the Br? of 
the Fey, you muſt Forge the Bolt of a conſiderable ſab- 
{tance, thick and ſquare ar rhe end. that ſhoots into the 
Staple in the frame of the Door, that it may be ſtrong 


enough to guard the whole Door ; bur the reſt of the 
| Bolt 
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Bolt that lies between the two m_ on the Mair-plate, 


may be made very thin inwards, that is, the ſide that lies 
towards the Main-plate, which becauſe it cannot be ſeen 
when the Bol? is fixed upon the Plate, I have made a 
Figure of it, and turned the inſide to view, as in F7g. 4. 
2 you may ſee, that the end A, hath a conſiderable 
ſubſtance of Iron to guard the whole Door, as afore- 
ſaid, and B is a ſquare Stud, which doth as well keep the 
outſide flat of the Bolt on the Range, as ſerve for a Stud 
for the Spring H in Fig. 2. to preſs hard againſt, and ſhoot 
the Bolt forwards : This Bo/t muſt be wrought ſtraighr 
on all its ſides, except the Topſide, which muſt bg 
wrought ſtraight only as far as the Sho/der G, called the 
Toe, or Nab of the Bolt, which riſes, as you ſee in the 
Figure, conſiderably high, above the ſtraight on the Top 
of the Bolt : The office of this Nab, is to receive the 


bottom of the Bzt of the Key, when in turning it a« 


bour, it ſhoots the Bolt backwards, or forwards. 
Having forged and f/edthe Bolt,you muſt fir the hollow 
ſide of it towards the Main-plate,at that diſtance from the 
Key-hole, that when the Fey is put into the Xey-hole, and 
turned towards the Bo/?,the bottom of the Bit may fall al- 
moſt to the bottom of the Nab, and ſhoot the Bolt back fo. 
much, as it needs enter the Staple in the Door-frame. And 


having found this true place for the Bo/r, you muſt with 


ſquare Staples, juſt fir to contain the Bol: with an eaſie 
Pp ay, faſten theſe Szaples, by Rivetting them with the 
Belt within them, one near the Bolt end, the other near 
the Nab end, as at LL to the Main-plate. 

Then Punch a pretty wide hole in the Main-plate, as at 
K, torececive a ſtrong Pin,and file a /holder to the Shank of 
the Pix that goes into the Plate. This P#» is called the 
Pin of the Tumbler ; the Tumbler is marked I, which is a 
long piece of Iron, with a round hole at the top to fit 
the P7x of the Tumbler into, that it may move upon it, 
as on a Joint, and it hath an ZZook returning at the low- 
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er end of it, to fall into the breech of the Bo/?, and by 
the Spring H forces the Bo/t forwards, when it is ſhot 
back with the XAey. This Spring is made of Steel, and af- 
rerwards temper'd (as I ſhall ſhew you in proper place.) 
Ic is fixed at the bottom of the 21azz-plate, by two tmall 
Shanks proceeding from that edge of the Sprix2 thar lies 
againſt the Main-plate, as at OO : Theſe Shanks are to 
be Rivetred ( as you were taught even now ) on the 
other ſide of the 1/ais-plare. 

All rhings being thus fitted, prxch an hole on cach cor- 
ner of the Mair-plate for Nails to cnter, that muſt nail the 
Lock to the Door. Or if you intend to Screw your Lick on 
the Door, you muſt make wide holes, big enough to re- 
ccive the Shank of the Screw. Laſt of a!l, 772 e7 Cown your 
Cover-plateto the Main-plate, and file your Fey, and polifh 
it too, if you will; ſo ſhall the Lock and ey be finiſhed. 

a A Prick-punch, is a piece of temper'd Stcel, with a 
round point at one end,to prick around mark in cold Iron. 

þ Hammer-hard, is when you harden Iron, or Steel, 
with much hammering on it. 


The making of Screws and Nuts. 


HE Shank of the Screw for Doors, and many other 
purpoſes, muſt be Forged ſquare near the Fea, 
becauſe it muſt be ler into a ſquare hole, that ir may not 
twiſt about when the N#7 is turned about hard upon the 
Screw-pin. Therefore take a ſquare Bar, or Rod of [ron, 
as near the ſize of the Head of the Screw-pin as you can, 
and taking a Flame-heat of it, lay fo much of this Bar as 
you intend for the length of the Shank, with one ſquare 
ſide flat, upon the hither ſide of the Anvi/, and hammer it 
down to your intended thicknels : But have a care you 
do not ſtrike your Iron on this ſide the edge of the 4» 
wil, leſt you cut the Iron, as I told you Numb. I. fol. 11. 
Thus, at once, you will have two fides of your Shank 


forged; the under-ſide made by the Anvil, and the up- 
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Se-de beaten flat with the Hammer : The Head will be 
in the main Rodof Iron; then if your Iron grows cold, 
give it another /7eat, and lay one of the unwrought ſides 
upon the hither-ſide of the 4»v4/, juſt ro the Head, and 
hammer that down, as before, ſo ſhall the two other 
tquare ſides be made; then hammer down the Corners of 
ſo much of this Shank, as you intend for the Screw-pin, 
and round it, as ncar as you can, with the Z/ammer ; ſer 
then the Chiſſe/ to the thickneſs you intend the Zead ſhall 
have, and ſtrike it abour half through, then turn the 
ſides ſucceſſively, and cut each fide alto half through, till 
ir be quite cut off. If the Sholder be not ſquare enough, 
hold itin your /quare-nos'd Tongs, and take another Feat, 
and with ſpeed (leſt your Work cool ) ſcrew the Shank 
into the YVice, ſo as the Sholder may fall flat upon the 
Chaps of the Vice ; then hammer upon the Z7ead,and ſquare 
the Sholder on two ſides, do the like for {quaring the 0- 
ther rwo ſides. This was, in part, taught you before, in 
Numb. I. fol. 11. but becauſe the cutting this Iron Rod, 
or Bar, juſt above the Sholder makes the Fead, and for 
that I did not mcntion it there, I thought fit (ſince the 
purpoſe required it) to do it here: The Forging of the 
Nuts are taught before, Numb I. Fol. 11, 12. 

Having forged and filed your Shank ſquare, and the 
7tead cither ſquare or round, as you intend it ſhall be, fi/e 
alſo the Screw-pin, from the riſings and dents lett at the 
Forge; and file it a little tapering towards the end, that 
it may enter the Screw-p/ate; the Rule how much it muſt 
be Tapcring is this, conſider how deep the Inner Grooves 
of the Screw-plate lic in the outer Thre/'s, and file the end 
of the Screw-pin1o much ſmaller than the reſt of the Screw= 
#in,for rhe outer 7hreds of the Screw-plate muſt make the 
Grooves on the Screw-pin, and the Grooves in the Screws» 
plate, will make the Threds on the —_ Having fit- 
ted your ſelf with a hole in your Screw-plate (that is, ſuch 
2 hole whoſe Diameter of the hollow Grooves, ſhall be © 
qu 
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qual to the Diameter of theScrew-pin, but not ſuch an ho/e, 
whoſe Diameter of the outer 7hreds, ſhall be equal to the 
Diameter of the Screw-pin, for then the Screw-plate will 
indced turn about the Screw-p4n, but not cut any Grooves, 
or Zhreds, in it ) ſcrew the Shank with the Z77ead down- 
wards in the Ye, fo as that the Screw-pin may fland di- 
rely upright, and rake the hand/e of the Screw-plare in 
your Right-hand, and lay that ho/e flat upon the Scren- 
in, and prels it pretty hard down over it, and turn the 
Screw-plate evenly about with its h.:n4/e rowards you, 
from the Right towards the Left-hand, fo ſhall the outer 
Threds of the Srew-p/ate cut Grooves into the Screwpin, 
and the ſubſtance of the Iron on the Screw-pixn, will fill up 
the Grooves of the Screw-plate, and be a 7hred upon the 
Screw=pin.' But take this for Caution, that, as I told you, 
you muſt not make your Screw-pin too ſmall, becaule the 
Screw-plate will not then cut it, ſo if you make it too 
big (if it do enter the Screw-p/ate where it is Taper) ic 
will endanger the breaking it, or, if it do not break it, 
yer the Screw-plate will, after it gets a little below the 
Tapering, go no farther, but work and wear off the 
Thred again ir made about the tapering. 

To fit theP7» therefore toa true ſize, |,in my Practiſe, 
uſe to try into what hole of the Screw-plate, the Tap or 
place of the 7ap,(if it be a tapering 7ap,)l make the Nut 
with, will juſt ſlide through; ( 7hreds and all ;) (which 
generally in moſt Screw-p/ates is the hole next above that 
ro be uſed) for then turning my Piz abour in that hole, if 
the Pin be irregularly f/-4, or but a little too big on any 
part of it, the 7hreds of that //ole will cur tmall marks 
upon the Pix, on the irregular places, or where it 1$ 
too big ; ſo that afterwards f/ing rhoſe marks juſt off, 
I do, at once, file my Pin truly round, and ſmall e- 
nough ro fit the Fole I make my Screw-pin with. 

As the Hole of the Screw-plate muſt be fitred ro rhe 
Screw=pin, fo mult the Screw-tap that makes the Screw 
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in the Nut, be fitted to the round hole of the Nut ; but 
chat Tap muſt be of the ſame ſize of your Screw-pin 
roo, Which you may try by the ſame ho/e of the Screr- 
plate you made the Screw-pin with. Screw the Nut in 
the Vice directly flat, thar the ho/e may ſtand upright, 
and put the Screx-!ap upright into the hole ; then if 
your Screw-tap have an handle, turn it by the handle 
hard round in the ole, fo will the Screw-tap work tt 
ſelf into the Hole, and make Grooves in it to fit the 
Threds of the Screw-pin. Bur if the Screw-tap have no 
handle,then it hath its upper cnd filed to a long ſquare, 
to fit into an hollow ſquare, made near the handle of 
the Screw-plate ; put that long ſquare hole, over the 
long ſquare on the top of the Zap, and then by turn- 
ing about the Screw-p/ate, you will alſo turn abour the 
Tap in the hole, and make Grooves and Zhreds in the 
Nut. 

Burt though ſmall Screws are made with Screw-plates, 
yet great Screws, ſuch as are for Yices, Hot-Preſſes, 
Printing-Preſſes, &c. are not made with Screw-Plates, 
bur muſt be cut out of the main Iron, with heavy 


blows upon a Cold-Chiſſe/. The manner of making 
them, is as follows. 


. The Rules and manner of Cutting Worms upon great SCreWS. 


HE 7hred's of Screws, when they are bigger than can 
be made in Screw-plates, are called Worms. They 
conti{t in length, breadth and depth ; rhe length of a 
Worm begins at the one cnd of the Spindle, and ends at 
the other ; the'breadth of the Worm, is contained be- 
tween any two Grooves on the Spindle, viz. The upper 
and under Groove of the Worm, in every part of the Spin- 
dale; the depth of theWorm, is cut into the Diameter of 
the Spindle, viz. The depth, between the outſide of the 
Worm, and the bottom of the Groove, 
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ſes juſt ro the breadth of one Worm, an 
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The depth ought to be about the one Seventh Parr 
of the Diameter, on each fide the Spindle. 

You ought to make the Groove wider than the Worm 
is broad, becauſe the Worm being cut our of the ſame in- 
tire piece with the Spindle, will be as ſtrong as the Worm 
in the Naz, tho' the Worm on the Spindle be ſmaller ; for 
you cannot come at the Worm in the Nut, to cut it with 
Files, as you may the Spindle, and therefore you muſt 
either 7r» up a Rod of Iron, to twiſt round about the 
Grooves on the Spindle, and then take ir off, and Braze it 
into the Nu7, or elſe you muſt Caft a Nut of Braſs upon 
the Spindle, which will neither way be ſo ſtrong as the 
Worm cut out of the whole Iron, by ſo much as Braſs is a 
weaker Mettal than Iron, and therefore it is that you 
ought to allow the Worm in the Nut, a greater 
breadth than the Worm on the Spindle, that the ſtrength 
of both may, as near as you can, be equallized ; for 
both being put to equal force, ought to have equal 
ſtrength. The Worm may very well be the One Seventh 
Part ſmaller than the Groove is wide, as aforcſaid. 

Having conſidered what breadth the Worm on the 
Spindle ſhall have, take a ſmall thin Plate of Braſs, or 
Iron, and file a ſquare notch at the end of ir, juſt ſo 
wide, and ſo deep, as your Worm is to be broad and 
deep, and fi/e the ſides of the Plate that this notch ſtands 
berween, juſt to the width of the Groove. This Plate, 
muſt be a Gage to file your Worm and Groove to equal 
breadth by ; . oh draw a ſtraight and upright line the 
whole length of the Spindle ; divide from this line the 
Circumference of the whole Spindle into cight cqual 
parts, and through thoſe Diviſions, draw ſeyen Lines 
more parallel to the firſt Line ; then open your Compaſ- 

{ one Groove, and 
ſet off that diſtance ſo oft as you can, from the one end 
of the Spindle to the other, ? bor I ſhould firſt have told 
you, that the end of your Spindle muſt be truly ſquare 
ro 
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to the outſide ) and with a Prick-Punch, make a mark 
to every ſetting off on that line : Do the like to all the 
other ſtraight upright Lines. Note, that you may 
chuſe one, of theſe cight upright lines for the firſt, and 
make the next towards your left hand, the fecond (but 
then the firſt muſt ſtand rowards you ) and the next 
that, the third, and ſo on. And the top mark of every 
one of theſe upright ſtraight Lines, ſhall be called the 
firſt Mark, the next under that the ſecond Mark, the 
third, the third Mark, and ſo downwards in Order 
and Number. 

Having marked one of theſe eight Lines at the top 
of the Spindle, to begin the winding of the Worm ar, 
with a Black-lead Pencil, draw a line from that Mark 
to the ſecond Mark, on the next upright linc towards 
the left hand, from thence continue drawing on with 
your Pencil to the third Mark, on the third upright 
line, draw on ſtill to the fourth Mark, on the fourth 
upright line, and ſo onwards, till you have drawn 0- 
ver the eight ſtraight lines, which when you have done, 
you mult ſtill continue on, drawing downwards to each 
lower Mark on cach ſucceſſive upright line, till you 
have drawn your Worm from end to end : Then exa- 
mine, as well as you can, by your Eye, whether the 
Worm you have carried on from Mark to Mark with the 
Black-lcad Pencil, do not break into Angles, which if 
it do any where, you muſt mend it in that place : Then 
with the edge of an half-round File, file a tmall line in 
that Black-lead line, and be ſure that the line you are 
filing, run exaQtly through all the Marks that the Black- 
lead Pencil ſhould have run through (if it did nor, for 
want of good guidance of the hand.) This ſmall line is 
only for a guide to cut the Groove down by ; for the ma- 
king of a Screw is, indeed nothing elſe, bur the cutting 
the Groove down, for then theV/orm remains: But you 
muſt not #/e in this ſmall line, bur leaye it as a guide 
to 
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to lie on the middle of the Worm ( as I ſaid before ) : 
Therefore to cut down the Groove, take a Cold-Chiſſel, 
fomewhat thinner than you intend the Groove ſhall be 
wide, viz. about the thickneſs of the breadth of the 
Worm, and, with heavy blows, cut out the Groove pretty 
near. The reaſon why you ſhould nor offer to cut the 
Grooves to their full width ar the firſt, is, becauſe your 
Hand may carry the Co/4-Chiſſe/ ſomewhat awry, and 
ſhould your Co/d-Chiſſe/ be as thick as the Groove is wide, 
you could not ſmooth the Irregularitics out, without 
making the Worm narrower than you intended it: Then 
with a F/az-file open and ſmooth the Groves, filing in the 
middle between the two next fine lines cut by the ZZal/- 
round File, till you have wrought the Spind/e from end 
to cnd, ſo ſhall the Worm remain. But you muſt not ex- 
ect, that though the Groowvbe cur, it is therefore fini- 
ed, for now you mult begin to uſe the thin P/ate-Gage, 
and try Firſt, whether the /orm have equal breadth all 
the way. Secondly, whether rhc Groove have cqual 
breadth all the way. And Thirdly, whether the Groove 
have equal depth all the way ; and whereever you find 
the [Vorm too broad, you mult fe it thinner, and where 
the Groove is not deep enough, fe it deeper ; there- 
forc in cutting down the Groove you may obſerve, that 
. If, at firſt, you f/e the Worm ncer © little roo narrow, 
or the Groove nc'er ſo little too deep, you ſhall have all 
the reſt of the Worm, or Groove, to file over again ; be- 
cauſe the whole Worm muſt be wrought to the breadth 
of the ſmalleſt part of it, and the whole Groove to the 
depth of the deepeſt place all the way, eſpecially if the 
Nt be to be Caſt in Braſs upon the Spindle; becauſe rhe 
Merttal running cloſe to the Spindle will bind on that 
place, and not come off it ; bur if the Nu? be not to be 
Caft in Braſs, but only hath a Worm brazed into it, this 
niceneſs is not ſo abſolutely neceſſary, becauſe that 


IWerm is firſt Turned up, and bowed into the Grooves of 
the 
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the Spindle, and you may try that before it is Braz'd4 
into the Nut, and if ir go not well about, you may 
mend; or botch ir, .cither by Zammering, or Filixg, or 
both. 

The manner of Caſting the Nut upon the Spindle, 1 
ſhall ſhew when I come to the Caſting of Mertals ; and 
the manner of Braziyg hath been Taught alrcady. 
Numb. 1. fol. 12, 13. 

If your Spindle is to have three or four Worms win- 
ding about it, as Coining-Preſſes, and Printing-Preſſes 
haye, that they may not wear out too faſt, you muſt 
divide the Circumference into three or four cqual parts ; 
and cach of theſe equal parts, into two equal parts, 
and having ſtraight upright lines, drawn as before, begin 
a Worm at cach of thoſe three, or four Diviſions, on the 
Circumference, and conſidering the breadth of your 
Worm, and width of your Groove, meaſure that width 
ſo oft as you can on all the upright lines, and making 
Marks on thoſe, at each Setting off, draw, as before, a 
line from the end of the Spind/e, on the firſt upright 
line to the Mark below it, which is the ſecond Mark 
on the ſecond upright line, from thence to the third 
Mark, on the third upright line, and fo on to the other 
end of the Spind/e. Having drawn the firſt Worm, 
work the other Worms as this. 

Thus much may, at preſent, ſuffice for great Screws ; 
when I come to exerciſe upon Printing, I ſhall Be more 
copious on Rules for Printing-Preſs Spindles. 
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Mint. 1. 3k 
MECHANICK EXERCISES: 
OR, 


The Doctrine of Handy-Works. 


— 


Viz. The making of Jacks, and Bullet-Molds, the twiſtin 
of Tron, and Caſe-hardning it, with the uſe of ſome Ti W 
wot treated of before : Alſo of the ſeveral Sorts of Steel, 
the manner of Softning, Fardning and Tempering them. 


Of Jacks. 


Tg. 1. is called a Worm-Fack. AB the Fore-ſide, 

AC the Back-fde, AA the Zop-piece, BC the 

Bottom-piece, altogether the Jack-Frame, EE 

K the Main-Spind/e, N O N the Main Wheel 

and Barrel, O the Barre/, D the Wind-up-piece, 

faſtned into the Barre/, F F the Worm-wheel Spindle, G 

the Worm-wheel, Q the Worm-Nut, H the Worm, R the 

Stud of the Worm-Spindle, D the Worm-Loop, L the Wind= 

wup=piece, M the Winch, or Winder, or Handle, the Tron 

is the Winder, the Wood the F/andle, S the Fye of 

the Winder, TI the Fly, T the Socket of the Fly, V the 
Strack heel, X the Stayes, or Back-ſaſtnings. 

Firſt you are to Forge the Jack-jrame, and on the left 
ſide of ho Foreſide, a Shank for the $7u4 of the Wormsſpin= 
ele, as you were taught, Numb. I. fel. 8, 9,10,11,12.and 
then file it, as you were taught, Nam#b.1, fol. 14, 15, 16. 

The top and bottomPieces are let into ſquare holes atthe 
ends of the Fore and Back/ides. But you muſt forge the to 
and 4ottomPieces with two ſmall Squares towardsrhe ends 
of chem, and two round ends for Screw-pins, beyond thoſe 
{quares. The {mall ſquares are to be fitted into ſquare 
holes into the Fore and Back/1des,and the round Screw-pins 
arc to make Screws of, to which a ſquare Net is to be fitted 
G 3 £0 
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the ſide ED, or DF ( but ſuppoſethe ſide F | C 
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rodraw the top and bottom Pieces cloſe and tight up tothe 
inſides of the Fore and Back/1des. The manner of filing of 
theſe ſquare Ends you were, in part, taught, N»mb. Il. 


{ol. 15, 16. and Numb. I. fol. 29. but another way is by 


trying Four Work with an Inſtrument, called, by Work- 
men, a Square, as you ſee deſcribed in this Figure. 


Cf the Square, and its Uſe. B 

The ſides ABC are called the Onter- | 
Square ; the ſides DEF the Inner-Square. E 
Its uſe is thus. If your work,as inthis calc, 
be an O»ter-ſquare,you muſt uſe the [rmer- 
ſquare, DEF to try it by; applying cither 


ED)to one of the fades of your work, chute 
the flatteſt and trueſt wrought) if neither of the ſides be 
flar,make one of them flat,as you were taught, N«mb.l.fo/. 
15,16. if then you find the ſide DF of your Square lie all 
the way even upon the adjoining ſide of your work, you 
may conclude thoſe ſides are Square; bur if the adjoining 
ſide of your work comply notall the way with the adjoin- 
ing ſide ofthe Sqzare,you muſt file away your work where 
the Sqware rides upon it, till the whole fide be wrought 
ro comply with the adjoining ſide of the Square, that is, 
till both the ſides of your work agree with both the ſides 
of rheqrares,when they are apphed to one another. Ha- 
ving tried two fides ſquare, make a third fide of your 
work ſquare, by applying one of the ſides of the Square to 
one of rhole ſides of your work, that are already made 
ſquare, and, as before, try the third untried fide, and 
make that Square ; and by the fame Rule make the 
che fourth ſide ſquare. 

If the work you are to file be an hollow ſquare, you 
mult apply the outer ſquare ABC ro it, and try how, 
when one ſide of the Square, is applied to cne fide of 
your work, the other fide of your work agrees with 
the 
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the other ſide of the Square; which if it do, all is well : 
Bur if che S$qzare and the Work comply not with one 
another, you mult file your Work where it bears the 
Square off, Bur to return where I left. | 

Having made theſe two ends ſquare, you muſt fit the 
length of them to the thickneſs of the Fore and Backfides 
into which they are to enter, bur ſo, as the ſquares be not 
full ſo long, as ro come quite thro' the Fore and Back/rdes, 
leſt when the Nuzs are ſcrewed on the Screw-pins that are at 
the ends of theſe Squares, they ſcrew full up to the Squares, 
and bear againſt the corners of them ; which if they do, 
the Nuts will not draw the Fore and Back/ides cloſe againſt 
the ſhoulder of the ſquares, on the op and bottom Pieces, 
and then the whole Jack Frame will not ſtand faſt and 


- firm together. 


But before you fit this Frame thus together, you mult 
conſider the Diameter of the Main Wheel, that you may 
Punch round Holes in the Fore and Back/1des to enter the 
Main-ſpindle. Therefore open your Compaſs to half the in- 
tended Diameter of the azz Whee/,and half a quarter, or an 
whole quarter of an Inch more for play, between the Semi- 
Diameter of the main Wheel, and the upper flat of the Bot- 
tom-piece, and ſet that diſtance oft from the upper flat of the 
Bottom=Piece, on the Fore and Back/1des, and with a round 
Punch,ſomewhatſmaller than the intended f1ze of the 1N/air- 
ſpindle, punch holes at that ſerting off. Your Punch muſt 
be ſmaller than the Main-ſpindle,becauſe the holes may per- 
haps not be ſo exactly round,or punched 1o truly upright,or- 
perfectly ſmooth as they oughtro be; and ſhould you make 
rhe holes ſo wide, at firlt, as they nced to be, you could not 
mend them, without making them wider. Theſe holes muſt 
be punchcd at the Fire, or Forge, (as Smiths ſay, when they 
take an/eat of their work to punch it)þccauſe the Fore and 
Backfides are too ſtrong (as Smurhs ſay) that is, too thick to 
punch with the Co/d Punch. The way of punching them 
you were taught Numb. I. fol. 11,12. Belides, a Cold Punch 

15 
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is commonly made flat at the bottom, and therefore does 
not prick an Hole, but cut an Hole (if the Iron be not too 
ſtrong) for that flat bottom, and the round upright ſide a- 
bour it, meet in an Angle, or Edge, at the bottom, which 
edge, by the force of an Hammer, cuts the Iron (if ir be 
” not too ſtrong) when it is laid upon a Bo/ſter, as it is de- 
ſcribed, Numb. I. fol. 12. and ſhould you cut out fo much 
Iron in the Fore and Back/1des, as would entertain the main 
Spindle ( it being thick ) you would make the Fore and 
Backfides roo wide ; therefore, as | ſaid, the Holes muſt 
be prickt in the Fore and Baghfdes at the Fire, or Forge, 
which with a ſharp pointed##zcb is ſooner done; nor does 
pricking diminiſh che ſubſtance 6r ſtrength of the Iron, bur 
makes it ſwell out at thefides,and retain both fubſtance and 
ſtrength. The irregularity,or ſwellings out that this punch- 
ing makes on the flats of the Fore and Back/ides,you muſt 
hammer down again with almoſt a Blood-red-heat, x 
fay, almoſt a Blood-red-heat ; becauſe, ſhould you take tco 
great an Zeat, you may make the Fore and Back/ides 
ſtretch, and ſo put the whole Fack-Frame out of order. 

Having puncht the holes for the main Spindle, you 
muſt punch the holes in the Fore and Back/:des for the 
Worm-wheel Spindle, as you punchr the holes for the main 
Spindle ; but theſe muſt be ſmall holes, to entertain the 
ſmall Ends, or Pins of the Worm-wheel Spindle. 

Theſe holes thus puncht, may perhaps not be cxa@! 
round, or fit your ſize, nor will they be ſmooth-enoug 
within ; therefore, with a * Sqzare-bore, you muſt Þ open 
them wider to your ſize, and that opening them in the 
inſide, will both round and ſmoothen them. 

You muſt alſo punch a ſquare hole towards the top of 
the Fore/ide, for the Shank of the Worm-Loop. 

Then Forge and fit in your Main-whee/ Spindle, and your 
Wirm-wheel Spindle, which Spindles muſt both be exatly 
ſtraight between the centers of their two ends (unleſs you 
like to have Moldings for Ornaments on them) and forge a 

{quare 
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{quare towards the cnds of borh the Spindles, to fit into a 
"ſquare hole in the middle of the Croſs of their Wheels, and 
leave ſubſtance enough for a ſhoulder beyond the ſquare,to 
ſtoprhe ſquare hole in the Croſs of the Wheels from ſliding 
farther on the Spindle, and you muſt leave ſubſtance of 
Iron enough to forge the Nut of the Worm-rheel near the 
other end. Bur in this; and indeed, in all other forging, 
remember, ( as | tol&you Numb. l. fol. g.) that it behoves 
you to //ammer, or Forge your Work as true as you can, 
leſt it coſt you great pains at the Vice. 

Then forge the Worm-ſpindle, which is all rhe way round 
and ſtraight, unleſs you will have Moldings for Ornaments 
(as aforelaid) upon the ſhank of it: But you mult be ſure to 
forge ſubſtance enough for the Worm to be cut out of it. 

The Mainand Worm-wheels are forged round and flat. 

The manner of forging theſe Wheels (which in Smith's 
Language is, Turning up the Wheels) is, firſt, to draw out a 
ſquare Rod (as you were taught, Numb. 1. fol. 9g. among the 
ſeveral Heats of [ron ) ſomewhat thicker than you intend 
yourVWhee/ ſhall be; but it muſt bealmoſt as thin on one ſide, 
as you intend the Inner edge of theWhee/ ſhall be, and the 
oppoſite to it aboye twice thatthicknels, for the outer edge 
of the Wheel: (the reaſon you will find by and by.) Having 
drawn forth your ſquare Rod to a convenicnt length, wiz. 
almoſt three times the Diameter of your intended Wheel, 
you mult take almoſt a Flame-heat, and hammer all along 
the whole length upon the thick edge, ſo will you find the 
long Rod, by this hammering, turn by degrees rounder 
and rounder in upon the thin edge, which you hammer'd 
not upon, till it become a Circle, or pretty near a Circle. 
But you muſt make it ſomewhat more than a Circle, for 
the ends muſt lap oyer ene another, that they may be 
welded upon one another. 

Thus you may ſee the Reaſon for making the outer 
edge of the Rod thick, and the oppoſite edge thin ; for 
your hammering upon the m_ edge only, and not " 

the 
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the inner, makes the outer edge a great deal thinner, and 
at thc ſame time makes the Wheel broader. 

The reaſon why I told you, you ſhould draw forth the 
Rog to almoſt three times the Diameter of the Wheel, 
and net to the Geometrical proportion, is, becauſe that in 
hammering upon it to make it round, the Rod will ſtretch 
ſo conſiderably, that it will be long enough ro make a 
Wheel of your intended Diameter, and, moſt commonly, 
ſomewhat to ſpare. But to return. 

Before you take a we/ding Heat, as by Numb.l. fol.9.10. 
you mult flatten the two ends that are to be welded toge- 
ther, ro a little more than half their thickneſs, that when 
they are lapt over one another, and we//ed together, they 
may be no thicker than the other part of the WWhee!. 

If the Wheels be not turned up fo round, that with a little 
labour you may mend them at the Yice, you muſt with 
Blood-red-hoaetrhammer them round upon the Pike, or Bick- 
ery of the Anvil, holding with your Tongs the inner edge of 
the Whee/ upon it, and hammering upon the outer edge of 
the Wheel, till the Wheel be fit for the Vice : Their inſides 
muſt be divided into four equal parts, or four © Dufftai/ not- 
ches to be filed into them. The Duff7ai/ notches are cut in 
the inner edge of the Whee/ towards the outer edge of the 
Wheel, ſomewhat more than a quarter of an inch deep, and 
ſpreading ſomewhat wider towards the outer edge. Theſe 
notches arc to reccive the four ends of a Croſs forged ſome- 
whar thicker towards the ends than the thickneſs of the 
wheel, and muſt be filed outer Duffzails, to let exactly into 
the inner Duff/ai/ notches made in the inſide of the whee/. 
They muſt be forged thicker rhan the whee/, becauſe they 
muſt batter over both the flat ſides of the whee/, ro keep the 
wheel ſtrong and ſteddy upon the Croſs; and fomerimes(for 
more ſecurity) they are brazed into the whee/ ( yet that is 
bur ſeldom; ) the middle of this Croſs is made broad, that 
when the ſquare hole is made tnthe middle of it to receive 
the ſquare of the Spindle, it may have ſtrength enough to 
bear the violence offered it, as well in wipding up the 


great 
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great weight, that keeps the wheels in motion, as in the 
checking and turning the Fack-winder back, to ſet the Jack 
a-going, when by the winding up, it may be ſubject to 
ſtand itill, or ſometimes, for want of weight, or cle for 
want of oyling ; or ſome other accident. 

Theſe whee/s thus forged and filed flar,muſt be divided,the 
Main wheel commonly into 64 equal parts, and the Worm- 
wheel into about 32 cqual parts ; but theſe numbers are 
not exactly obſery'd by Smiths, for ſometimes they make 
them more, and ſometimes lets, either according to the ſize 
of their whee/s, or according as they intend their whee/s 
ſhall go, ſwifter, or ſlower about ( forthe fewer the Teeth on 
a wheel are, the ſooner a whee! goes about, and the more 
Teeth on a wheel, the ſlower the whee/ goes about) or ſome- 
times as they have opened their Compaſſes to divide them : 
For if, by luck,they at firſt open their Compaſles to ſuch a 
width, as will juſt meaſure out on a Circle, ( which they de- 
ſcribe on the center of the whee/for that purpoſe)their inten- 
ded number, then the whee/ ſhall have the intended num- 
ber of Zeeth; if not, let it fomewhat fall ſhort, or exceed 
that number, they matter not,” but make that number of 
Teeth on the whee/. And having thus divided the whee/, 
they, by the ſide of a ſtraight Ruler laid to the Center, 
and every diviſion markt on the whee/, draw or ſcratch a 
ſtraight line from the ourer limb of the whee/, to the Cir- 
cle, which Circle (I ſhould have told you before ) is de- 
ſcribed ar that diſtance from the outer Verge, they intend 
the 7eeth ſhall be cur down to. This is indeed a rough 
way of working, but the Office of a Fack is well enough 
performed by this rough work ; and the uſual prizes ſuch, 
as will ſcarce pay Workmen for betrer, as they ſay. 

Theſe wheels thus divided, muſt be cut down into theſe 
diviſions with a 4 Fack-fi/e, the Main-whee! ſtraight athwart 
the outer Verge, ( which to ſpeak Marhematically, makes 
an Angle of go degrees with the flar ſides of the whee/,) and 
the Worm-wheel allope, making an Angle of about 115 de- 
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grees With its ſides, that is, an Angle of 25 degrees, with a 
line drawn ſtraight athwart the outer Edpe of the }hee!, 
that the teeth of the Worm-whee/ may gather themlelves in- 
to the Grooves of the Worm in the Worm-ſpindle; the Worm 
vn the 1 orm-ſpindle running about 65 degrees aſlope from 
the Axis, or perpendicular of the VWorm-ſpindle ; the not- 
ches you make with the File muſt be ſo wide, as to con- 
tain about twice the thicknets of cach ooh : Therefore 
you may obſerye, that the number of 7eeth cannor be aſ- 
ſign'd, becauſe the Sizes of al} Fack-whee!s arc nor of equal 
Diameters, and the Sizes of the Teeth muſt be filed very 
{quare and ſmooth, and the corners taken off, and rounded 
on both ſides rowards the middle of the top, or cnd of the 
Tooth, which much helps the 7eerh to gather in upon the 
Teeth of the Nut, and the Worm on the Worm-ſpindle. 

The Zeeth of the wheels being cut down, and the whole 
wheel finiſhed, they mult be forced ſtiff and hard upon the 
tquareof rhe Gindle;cloſe up tothe Shoulder ; which Square 
being made ſomewhat longer than the Croſs of the wheel is 
thick, muſt with a Co/d-Chife/ be cut on the top of that 
Square,to make the Iron that comes throughthe ſquare hole 
of the wheel, ſpread over the Croſs of the whee/, and then thar 
ſpreading muſt be battered with the Pex of rhe Hammer; 
thar it may ſtand upſtiff againſt che ſhoulder of the Square, 
on the other ſide of the-whee/ ; but in doing this, you muft 
be very careful that the Spindle ſtand cxatly perpendicular 
to the flat ſides of your whee/s; for ſhould the Spindle lean 
never ſo little to one, or the other ſide of the whee/, the 
wheel when it is moving in the Fack-frame would not moye 
perpendicular, but wabble rowaxds the Fore or Back/ides 
of the Fack-frame, and perhaps by this irregular motion, 
before a reyolution of rhe whee/ be performed, it would 
go oft from the length of the 7eeth of the Nur. 

Then file the Spind/e-pins (which arc the ends of theSpin- 
le, that go into the center-holes of the: Fore and Backfrdes of 
the Fack-frame) exactly round and fit to their center-holes, 
and 
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and place them into their proper center-holes. Then try if 
the whee/s are exactly round on their outer edges, and that 
in turning abour, their flat ſides wabble not, but in a revolu- 
tion kezp parallel tothe Fore and Backfdes. The way Smiths 
uſe totry them by is, to turn them abour by rhe Spind/e,and 
holding a piece of Chalk ſteddy to the outer Limb of the 
whee/,not lcting the point of the Chalk ſlip forwards or back- 
wards,or towards therightor left hand, for then if the Chalk 
make a white ſtroke round the whole whee/, and that white 


«ſtroke lie exactly parallel to the two outer edges of rhe 


wheel, the Wheel 1s not only round, but ſtands alſo true upon 
its Spindle, rhat is, perpendicular tothe Spindle,and theSpir- 
dale perpendicular to the flat of it: But if the Chalk does not 
touch round the whole whee/, you muſt file down ſo much of 
the outer Verge of the whee/, where the Chalk does touch, 
as will bring þ tn or equalize the Diameter of the whee/ 
in that place, ro the Diameter of the whee/ in the place 
where it does not touch ; ſo may you conclude the whee/ 
is round. If the mark of the Chalk lic nor exadtly in the 
middle between the two edges of the whee/, then it is not 
perpendicular to the Spind/e, and you muſt with the Ham- 
mer ſer it right, that is, perpendicular, by forcing the whee/ 
over from the ſide it leans roo much to, or clie by forcing 
the Spindle, which is all one; yet this is an help you ought 
not to rely upon to uſe, bur in caſe of neceſſity, but rather 
be ſure your Whee/ and Spindle ſtand perpendicular to one 
another, beforc you faſten the Whee/ upon the ſquare of rhe 
Spindle, for by this help the ſquare on the yon will be 
apt to looſen in the ſquare of the IWhee/, and you will have 
your wheel to new faſten upon the ſquare of rhe Spindle a- 
ain. 

: As you tried the Whee/s with Chalk, fo you muſt try 
the Nut, the Worm, and the Spindles. + 

The upper part of the VWorm-ſpind/e, muſt be filed truly 
round to fit into the Worm-Loop, that it ſhake nor in ir, and 
yer go very caſily abour, without the leaſt ſtopping. Ar the 
very 
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very upper end of this round on the Worm-/pind/e,you muſt 
file a qquare to fit the ſquare hole of the F/y upon. 

' The Shark of the Worn-Loep, and the Std of the Worm 
Spindle, nquſt fland fo far off the left fide of the Fore-frde, 
that the 7eeth of the Worm-whee/,may fall full into the Grooves 
of the Worm ; for ſo, both being cut with the ſame ſlope, 
the ſlope Teeth of the Worni-whee! will gather into the ſlope 
Grooves of the Spindle, and preſſing upon the Werm, drive as, © 
bout the Worm-ſpindle and the Fly. We 

The Fly is made ſometimes with rwo, ſomctimes with - 
four Arms from the center ; and ſometimes thc Arms are 
made longer, ſometimes ſhorter : The more Arms, and al- 
ſo the longer Arms, are to make the Fack go flower. 

There 1s yet a ſmall matter more of Iron work aboutthe 
Fack, which is the Tumbler ; but it lics in the farther end of 
the Barrel, and cannot well be deſcribed wicthour a particu- 
lar figure, which therefore I have inferred. As in Fig. 2. A 
the Barrel, B the Main-ſpindle coming through the Barrel, 
a the center of the Tumbler moving upon the Center-pin, 
which is faſtened into an Iron plate behind the Barre/. > The 
Colter upon the Main-ſpindle,from which proceeds a Tongue, 
which paſſes through a pretty wide hole at © in the 7um- 
fer, as far as © 4 A. Catch of the Tumbler, The Tumbler 
moves, as aforcſaid, upon the center hole ®* , but receives 
the Zongue through it at ©, and paſles as far as *. This Tongue 
ſerves as a Check to the Tumbleg, that it cannot tumble a» 
boye an Angle of 2o degrees, from the Iron plate it is 
faſtened to ; and that the width of its center-hole, and the 
width of the hole the 7ongae paſſes through, and the mo» 
rion of the Co/er about the Mazn-ſpindle allows it, but were 
the center hole a, and its Center-pzn fir, and the hole c, and 
the Tongue that alſo paſſes through it alſo fir, and the Co/- 
ler fixt, it could not move ar all. But this play is enough 
for it, to do the purpoſe it is deſigned for. The 7umbler is 
ſo placed behind the Barre/, that while the Fack-/ine is win» 
ding up upon the Barre/, its round britch paſſes forwards 


by 
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by all the Croſſes of the Main-wheel, and the Point or Catch, 
as then claps it ſelf ſnug or cloſe to the Iron plate of the 
Barrel: But when the Barre/ is turned on the contrary 
way, the weight of the Catch in half a revolution of the 
Barrel ( |ct the Tumbler be poſited where it will ) makes it 
open and fall from the Iron plate, and bur againſt one or 
other of the Croſſes on the Mair-wheel, and ſo thruſts the 
Main-wheel! abour with the Barrel. 

The Eye of the Winch, or Winder, is forged as you were 
taught to forge the Pin-hole in the Croſs-garnet, Numb. Il. 
fol. 18. But that was to be a ſmall round hole, and there- 
fore you were directly to lay a ſmall round piece of Iron, 
or Wyre, where = intended the Pin-hole ſhould be, and 
lap the other end of your work over it ; but this is to be a 
wide ſquare hole, therefore you muſt lay a ſquare piece 
of Iron of your ſ1ze, where the Eye of the Jack-Winch ſhall 
be, and lap or double the other end over ir, and We/d and 
Work as you were there directed. The reſt of the Winch 
is but common Forging and Filing work, which hath been 
ſufficiently raught already. 

TheWood-work belonging to a Jack, is a Barrel, a Spit- 
wheel, and a Handle of the Winch; which being Turners work, 
I ſhall ſay nothing to, tillI come to the Art of 7urning, Only 
thoſe wheels that have more than one Groove in them, are cal- 
led Two, Three,&c. Struck-wheels, in Workmens corrupting 
Language; but, ſuppoſe,originally two $roak, threeSrroake 
I\heels, c. from the number of Grooves that arc in them. 

The Excellencies of a good Fack are, x. That the Fack- 
Frame be forged and filed tquare, and conveniently ſtrong, 
well ſet togerher, and will ſcrew cloſe and tight up. 2. That 
the Wheels be perpendicularly, and ſtrongly fixed on the 
{quares of the Spindles. 3. That the Teeth be evenly cut, 
and well ſmoothed, and that the 7eeth of the Worm-whee/ 
fall evenly into the Groove of the Worm. 4. That the Spindle 
Pins ſhake not between the Fore and Back/1des, nor are too 
big, or roo little, for their Center-holes. hp 
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a The Square-bore, is a ſquare Steel Point, or Shank, well 


Wo - remper'd,-fitred into a ſquare Socket in an Iron Wimlle: 


It is deſcribed, Fig. 3. Its ule is to open a Hole,and make 
it truly round, and {mooth within; when you uſe it, you 
mult ſet the Head againſt yourBreaſt,and pur the point of * 
the Square-bore into the hole you punched,orwould oper, 
and turning the handle about, you with it turn abour the 
Shank of the Square-bare,whote edges cut away the irre- 
gularities of the Iron made in the Punching. But you 
muſt thruſt, or lean hard with your Breaſt againſt the 
Head of the Square-bore, that it may cut the faſter : And 
you mult be ſure to guide the Syware-bore truly ſtraight 
forwards in the hole, leſt rhe hole be wrought aſlope 
in the Iron. 

b To open an hole, is in Smith's Language, to make the 
hole wider. 

c A Dufftail, is a Figure made in the form of a Doves- 
rail, and is uſed by many other Handy-crafts, as well as 
by Smiths, but moſt eſpecially by Joyners, as I ſhall 
ſhew, when I come to Foynery. 

d A Fack-file, is a broad File ſomewhat thin on both 
Edges, and ſtronger in the middle. 


The manner of making Molds to Caſt Leaden Bullets in. 

I inſert the making of Buer-Meolds, becautc there is ſome 
fort of Work in them different from what hath yer been 
raught. The Handles, and the Heads are forged as other 
Work, but the two concave Hemiſphercs, are firſt punched 
with a round-ended Punch, of the " vow and almolt of the 
ſize you intend the Bu/et ſhall be. They muſt be punch'd 
deep enough at the Forge with a Blood-red-heat ; then are 
the Edges of the Chaps filed flat, firſt with a Common-file, 
the Common-way, bur afterwards with an C/ng-fle, as 
Workmen call it. The Uſng-fle, is a long and broad File, 
exactly flat on both its cut ſides, having a ſquare Iron 
handle drawn our at one end, with an hole in it ; but the 
handle is not to hold it þy when you uſe it, but the hole 
in 
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in it to go over a pin you hang it upon, when you do not 
uſe ir. When you uſe it, you muſt lay it flat upon the 
Work-bench, with its handle from you, and you muſt take 
care that it lie ſolid and ſteddy, leſt when you work upon 
it, it ſlip from you ; therefore you may ſtrike a Nail in at 
the hole in the handle, a little way into the Work-Bench, 
that you may draw it again, when you have done with the 
Uſing-file, and you may drive in a {mall Tack on each fide 
the Uſmg-file, to keep it ſteddy, or you may tack down 
rwo {imall thin boards on cither ſide rhe C/ng-fe, to keep 
it ſteddy,and ripthem off again when you have done. Your 
Uſine-le lying thus ſtraight, and ſteddy before you, lay 
the Chaps of one half of the Mold flat upon the hither cnd 
of the U/ng-file, and holding your two Thumbs, and your 
two Fore-fingers upon the head of the Mo/d, thruſt your 
work hard down from you the whole length of the C/ng- 
file, then draw your work lightly back, and thruſt it again 
hard from you ; reiterate theſe thruſts thus, till upcn the 
Chaps of & Mold, you can ſee no irregularities, or the 
File-ſtroaks of the common File left, ſo may you be ſure 
that the Chaps of the Mold is truly flat. Do the like by 
the other half of the Mold. 

Now you muſt try whether cach of theſe concaves be an 
exact half-round ; thus, you may deſcribe an Arch a little 
morethan a Semi-Circle, juſt ofthe Diameter of your Þu/, 
uponthe end of athin picce of Braſs-latin,draw a ſtraightline 
through the center, and the Arch on both ſides it, for the li- 
mits of a Semi-circle; file very curiouſly all the Braſs away 
on the end, juſt to this Semi-circle, and juſt to the Diame- 
tral line on either ſide of the Semi-circle, 1o have you a con- 
vex Semi-circle : Put this convex Semi-circle into the con- 
cave Molds, if it fits them ſo as the conyex reaches juſt the 
bottom of the Mo/ds,when its ſhoulder touches juſt the chaps 
of the Mold, they are each a true concave Hemiſphere. But 
if the ſhoulder of the convex ( that is, a Diametral Line pro- 
long'd) rides upon the chaps of the Concave, and the bot- 
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rom of the Convex touch not the bottom of the Concave, 
the Concave is punched too deep, and muſt have its chaps 
rubb'd upon the Uſ/ing-file again, till it comply with the con- 
vex. Then put into the two Concaves a round By/e?, that 
will juſt fill them both, and pinching the Heads of the Mold 
cloſe together in a Vice, with the Bu/let in it, drill an hole 
through both the handles for the Joixt. The reaſon why 
the Bullet is put into the Mold is, becauſe the Chaps of 
the two Halycs ſhould lie exactly upon one another, 
whilſt the hole for the Joixt is drilling. Then fit a Riyer- 
pin for this hole, and rivet them together, but notſo hard, 
but that the Mo/d may open and ſhur pretty eaſy, and yer 
go true. Then take the Bullet out, and file in each half 
of the head, half a round hole direMly againit one ano» 
ther for the a Geat, which two half holes, when the Mold 
ts ſhut, will make one round hole. 

You may now try with Clay, or by caſting a leaden Bu/» 
let in it, whether it be exaAly round or no; for I 
a true round hole in a thin piece of Braſs, juſt of the cir- 
cumference of the chaps, you may try if the caſt Bullet 
will juſt paſs thro', and alſo fill that hole when the Bullet 
it turned every way ; Which if ic do, you may conclude 
the Mold is truc. This thin picce of Brafs, with a round 
hole in it, is called a S7zer. 

Burt the inſide wants cleanſing, for hitherto it is only 
punched. Therefore you muſt provide a b Buller-bore, 
with which you may bore the inſide of cach half to clear it. 
Or if they be nor quite deep enough punch'd, you may 
bore them deeper. You may bore them ſeverally, or roge- 
ther, by putting the Bu/let-bore into the Mold, fo as the 
Shank may come through the Gear. 

In this Section you ſee, firſt the uſe of a U/mg-fle, an 
Inſtrument of great uſe for flat Filing ; for by it you may 
make two pieces of Iron of fomewhat conſiderable breadth, 
ſo true, that by laying the two flat ſides upon each other, 
they ſhall draw up one another. Itis much uſed by Clock- 


makers, 
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makers, Watch-makers, Letter-Mold-makers, and indeed, all 
others that frame Square-Work on Iron, Steel, or Braſs, 
Secondly, the uſe of a Bu/let-tore, which, tho' it be ſeldom 
uſed, yet it may ſerve, not only for Bul/et-1o/ds, but for 
other purpoſes; and by altering its ſhape into an Oblong, 
a Cone, or a Cilinder, you may Bore theſe hollow Figures 
cither for Molds, or ſome other accidental Uſes. 

2 A Geat, is the hole through which the Mettal runs 
into the Mo/d. The Word is uſed by moſt Fownders. 

b The Bullet-bore, is a Shank of Steel, having a ſteel G/ote, 
or Bullet at one end, juſt of your intended Bullets ſize. 
This Globular end muſt be hatched with a fine cut, by a 
File-cutter, and Hardned and Tempered. The end of the 
Shank, this Globular Bore is faſtned to, muſt be round and 
ſo ſmall,that when the Bu/lez-bore is in the Mold, the Geat 
will eaſily receive ir. The other end of the Shark muſt be 
firred into the ſquare Socket of the Wimble, and have a 
Shoulder to ir to ſtop the Socket from fliding too far up- 
on the Shank. From this Shoulder, the reſt of the Shank 
muſt run tapering down, to the ſmall end rhe Bu//e7-bore 
is faſtned to, You muſt work with it, as you were 

_ taught to work with the Square Bore. 
Of Twiſting of the Tron. 
uare and flar Bars, ſometimes are, by Smiths, twiſted 
for Ornament. It is very caſfily done; for after the Bar is 
{quare, or flat Forged ( and if the curiofity of your work 
require it truly filed ) you muſt take a Flame-heat, or if 
your work be ſmall, but a Blood-red-heat, and you may 
twiſt it about, as much, or as little as you pleaſe, cither 
with the 7ongs, Vice, or Hand-Vice, &c. 
Of Caſe-Hardning. 

Caſe-Fardning, is ſometimes uſed by File-Cutters, when 
they make courle Files for Cheapneſs, and generally moſt 
Raſps have formerly been made of Tron, and Cafe-hardner, 
becauſe it makes the outſide of them hard. Itis uſed alfo by 
Gun-Smiths, for hardning their Barrels; and it is ufed _ Te 
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bacce-boxes, Cod-picce Buttons, Heads for walking.Staves, 
&c. And in theſe Caſes, Workmen, to ſer a greater value on 
them in the Buyers eſteem, call them any 9 Steel=tc- 
bacco-boxes, Steel-buttons, Steel-heads, &c. Bur Iron thus 
hardned, takes a better Polliſh, and keeps the Polliſh much 
longer and better, than if the Iron were not Caſe-hardned. 
The manner of Caſe-hardning is thus, Take Cow-Horn, or 
Eroef, dry it throughly in an Oven, and then beat it to 
Powder, put about the ſame quantity of Bay-Salt to it, 
and mingle them together with ſtale Chamberley, or elſe 
with White-Wine-Vineger. Lay ſome of this mixture up- 
on Loam, made, as you were taught Numb. 1. fol. 13. And 
cover your Iron all over with it; then wrap the Loam a- 
bour all, and lay it upon the Hearth of the Forge to dry 
and harden: When it is dry and hard, pur it into the 
Fire, and.blow up the Coals to it, till the whole Lump 
have juſt a Blood-red-heat, but no higher, leſt the quality 
of your mixture burn away, and leave the Iron as ſoft as 
at firſt. Then take it out, and quench it. Or, inſtead of 
Loam, you may wrap it up in Plate Iron, ſo as the mix- 
rure may touch every = of your Work, and blow the 
Coals to it, as aforeſaid. 
Of ſeveral Sorts of Steel in common uſe among Smirhs. 

The difficulty of getting good Steel makes many Work- 
men (when, by —_ hap, they light on it ) commend that 
Country-Stecel for beſt, trom whence that Steel came. Thus 
I have found ſome cry up Flemiſh-Stee/,others Swediſk-Steel, 
others Engliſh, Spaniſh, Venice, &c. But according to my 
Obſervation, and the common conſent of the moſt ingeni- 
ous Workmen, each Country produces almoſt indifferent- 
ly ne and bad; yer each Country doth not equally 
produce ſuch Steel, as is fit for every particular purpoſe, 


as I ſhall ſhew you by and by. But the ſeveral Sorts of 
Steel, that are in general uſe here in Eg/and, are the Frng- 
liſh-Steel, the Flemiſh, the Swediſh, the Spaniſh, and the 


Fenice-Steel. 


The 
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The Eng/i/h-Steel is made in ſeveral places in England, as 
in Tork/hire, Gleuceſterſkire, Suſſex, the Wild of Kent, &c. Bur 
the beſt is made about the Forre/t of Dean, it breaks F iery, 
with ſomewhat a courſe Grain. Bur if it be well wrought, 
and proves ſound,itmakes = Edge-Tools, Files andPun- 
ches. It will work well atthe Forge,and take a good Hear. 

The Flemiſh-Steel is made in Germany, in the Country of 
Stiermark, and in the Land of Luyck : From thence broughr 
to Colen, and is therefore ſometimes called Colen-Steel ; 
from Colen it is brought down the River Rhine to Dort, and 
other parts of Holand and Flanders, ſome in Bars, and ſome 
in Gads, and is therefore, by us, called Flemi/t-Steel, and 
ſometimes Gad-Stee/l. Itis a tough ſort of Steel, and the on- 
ly Steel uſed for Watch Springs. Ir is alſo good for Pun- 
ches; File-cutters alſo uſe it to make their Chiſlels of, with 
which they cut their Files. It breaks with a fine Grain, 
works well at the Forge, and will take a we/di»g Hear. 

I cannot learn that any Steel comes from Sweden, but 


— fromDantzick comes ſome which is calledSwedi/þ-Stee/: It is 


much of the ſame quality and fineneſs with Flemi/h-Steel. 
The Spani/t-Steel is madeabout Biſcany. Tris a fine ſort of 
Steel, but ſome of it very difficult to work at the Forge, be- 
cauſe it will not take a good Heat ; and it ſometimes proves 
very unſound as not being well curried,that is, wellwroughr. 
Ir is too quick ( as Workmen call it ) that is, too brittle for 
Springs, or Punches, but makes good fine Edged Tools: 
Venice-Steel is much like Spani/k-Stee/, bur more fine, 
and works ſomewhat better at the Forge. Ir is uſed for 
Razors, Chirurgion's Inſtruments, Gravers, &c. Becauſe 
it will come to a fine and thin Edge. Razor-makers gene- 
rally clap a ſmall Bar of Yenice-Stee/berween two ſmall Bars 
of Flemiſk-Steel, and ſo work, or weld them together, to 
ſtrengthen the back of the Razor, and keep it from cracking. 
There is another ſort of Steel of higher commendations, 
thari any of the foregoing ſorts. Ir is called Damaſcus- 
Steel ; "tis very rare, that any comes into Zxg/and un- 
wrought 
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wrought, but the 7urkiſh-Symeters are generally made of 
it. It is moſt difficult, of any Steel, to work at the Forge, 
for you ſhall ſcarce be able to ſtrike upon a Blood-heat, but 
- it will Red-Sear ; inſomuch that theſe Symeters are, by 
many Workmen, thought to be caſt Steel. Bur when it 1s 
wrought, it takes the fineſt, and keeps the ſtrongeſt Edge 
of any other Stcel. Workmen ſer almoſt an ineſtimable va- 
tue upon it, to make Punches, Cold Punches, &c. of. We 
cannot learn where it is made, and yet, as I am informed, 
the Honourable Mr. Boy/ hath been very careful and indu- 
ſtrious in that inquiry ; giving it in —_— charge to 
ſome Travellers to Damaſcus, to bring home an account of 
it : Bur when they came thither they heard of none made 
there, bur were ſent about fifty Miles farther into the Coun- 
try, and then they were told of abour fifty Mites farther 
than that : So that no certain account could be gained, 
where it is made. #X#irman towards the Ocean affords ve- 
ry fine Steel, of which they make Weapons highly prized ; 
for a Symeter of that Steel, wilt cut through an Ze/met 
with an caſy blow. Geog. Ref. fol. 279. 
The Rule to know good Steel by. 

Break a little piece of the end of the Rod, and obſerve 
how it breaks; for good Steel breaks ſhort off,all gray, like 
froſt work Silver. Bur in the breaking of the bad, you will 
find ſome veins of Iron ſhining and doubling in the Steel. 

Of Nealing of Steel. 

Having choſe your Steel, and forged it to your intended 
thape, if you are cither to file upon ir, or engrave upon it, 
or to Punch upon it, you ought to Neal it firſt, becauſe it 
will make it fofter, and conſequently work eaſier. The 
common way is to give it a Bloodered-heat in the Fire, then 
take it out, and ket it cool of it ſelf, 

There are ſome pretenders to know how to make Steel 
as foft as Lead ; bur fo oft as my Curioſity has prompted 
me to try their pretended Procefles, ſo oft haye they fai- 
ied me ; and not only me, bur ſome others, _ Ob- 

crVers. 
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ſervers. But the Way they moſt boaſt of, is the often hea- 
ting the Iron, or Steel in red-hot Lead, and letting it cool 
of it ſelf, with the Lead. I have many times tried this 
without any other ſucceſs, than that it does indeed make 
Iron or Stcel as ſoft, as if it were well Neal'd the com- 
mon way, but no ſofter : And could it be otherwiſe, the 
ſmall Iron Ladles, that Letter-Founders uſe to the caſting 
of Printing-Letters, would be very ſoft indeed ; for their 
Iron Ladles are kept conſtantly Month after Month in mel- 
Merral, whereof the main Body is Lead, and when they 
Caſt ſmall Letters, they keep their Metral red hot ; and 1 
have known them many times left in the Mettal, and cool 
with it, as the Fire has gone out of it ſelf; bur yer the Iron 
Ladles haye been no ſofter, than if they had been well 
Neal'd the common way. But perhaps theſe Pretenders 
mean the Iron or Steel ſhall be as ſoft as Lead, when the Iron 
or Steel is red-hot: If fo, we may thank 'um for nothing. 

But that which makes Stecl a very ſmall matter ſofter 
than the common way of Nealing is, by covering Steel 
with a courſe Powder of Cow-Horns, or Hooves, or Rams- 
Horns, and ſo incloſing it in a Loam; then put the whole 
lump into a wooden Fire to hear red-hot, and let it lie in 
the Fire till the Fire go out of it ſelf, and the Steel cool 
with the Fire. 

Of Hardning and Tempering Steel. 

Fnaliſh, Flemiſh and Swediſk-Steel, muſt have a pretty 
high heat given them, and then ſuddenly quench'd in wa- 
ter to make them very hard ; but Spaniſh and Yenice- 
Steel, will need but a Blood-red-hear, and then when they 
are quenched in Water, will be very hard. If your Steel 
be too hard, that is, too brittle, and it be an Edged, or 
Pointed Inſtrument you make, the edge, or point, will be 
very ſubject to break ; or if it be a Spring, it will not bow, 
but with the leaſt bending it will ſnap aflunder : Therefore 

ou muſt /et it down, (as Smiths ſay) that is, make it ſofter, 
y tempering it. The manner is thus, take a piece of _— 
one, 
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None, or Whetſtone, and rub hard upon your work to take 
the black ſcurff off it. and brighten it ; then ler it heatin the 
Fire, and as it grows hotter, you will ſee the Colour 
change by degrees, coming firſt to a light Goldiſh colour, 
then to a darker Goldiſh colour, and ar laſt to a Blew co- 
lour ; ele& which of theſe Colours your Work requires, 
and then quench it ſuddenly in Water. The Light Goldiſh 
Colour is for Files, Cold-Chiſſels and Punches, that Punch 
into Iron and Steel : The Dark Goldiſh Colour for Punches 
to uſe on Braſs, and generally for moſt Fdge-Tools : The 
Blew-Colour gives the Temper to Springs in general, arid is 
alſo uſed to beaurifie both Iron and Steel ; but then 
Workmen ſometimes grind /»dico and Sa/ad-0yl together, 
and rub that mixture upon it, with a woollen Rag, while 
it is heating, and let it cool of it ſelf. 

There is another ſort of Hardning, called Hammer-hard- 
»ing. It is moſt uſed on Iron, or Steel Plates, for Dripping- 
Pans, Saws, Straight-Rulers, Oc. It is performed only, 
with well Hammering of the Plates, which both ſmooths 
them, and beats the Mettal firmer into its own Body, and 
ſomewhat hardens it. 

The manner of Forging Steel, either for Edge-Tools, 
Punches, Springs, Sc. Is ( the ſeveral ſhapes —_—_ 
the ſame with forging Iron : Only this General Rule ob- 
ſerve, from an Old Engliſh Verſe uſed among Smiths, 
when they Forge Edge-Tools, 


He that will a good Edge win, 
Maſt Forge thick, and Grind thin, 
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MECHANICK EXERCISES: 


OR, 
The Doctrine of Handy-Works. 


The ART of FOTNERT, 


Definition. 


Oynery, is an Art Manual, whereby ſeveral Pieces of 
Wood are ſo fitted and joined together by ſtraight 
Lines, Squares, Miters, . or any Bevel, that they 
ſhall ſeem one intire Piece. | 


Explanation. 


By ſtraight Lines, | mean, that which, in Joyner's 
Language, is. called a Join?, That is, Two Pieces of 
Wood. are Shot ( that is Plained, ) or elſe they are 
Pared, that is, the irregularities that hinder the clo- 
ſing of the rewo Pieces arc cut off with a Paring Chiſ- 
ſel. They are Shot, or Pared, ( as I ſaid ) fo exact 
ly ſtraighr, that when: they are ſet upon one ano- 

1er, light ſhall not be diſcerned betwixt them. 
This they call Shooting of a Joynt, or Paring to a 
Joint, becauſe theſe two Pieces are with Glew com- 
monly joined together , cither ro make a Board 
broad enough for their purpoſe, or to (®) Clamp one 
piece of wood to the end of another picce of wood 
to keep it from caſting, or warping. 

By Squares, I mean the making of Frames, either 
for Doeor-caſes, or ſuch like, which is the Framing 

K ot 
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of two pieces of wood athwart two other pieces of 
wood, ſo as the four Angles of the Frame may comply 
with the Square, marked D. : 

By Miters are mcant the joining of two pieces of 
wood, ſo as the Joint makes half a Square, and does 
comply with the Miter Square, marked E. 

By a Bevil is meant any other Angle: As Frames that 
may be made of Pentagon, Hexagon, Otlagon. KC. 
Figures. 


$ x. The Names of Joyners Tools deſcribed, 
In Plate III. 


A 4 Work-Bench. 6 The Hook in it, to lay Boards 
or other Þ Szuff flat againſt, whilſt they are c Trying or 
Plaining. c The Bench-Screw ( on its hither {de ) to 
Screw Boards in whilſt the edges of them are Plaining. 
or 4 Shooting; and then the other edge of the Board is 
ſer upen a Pin or Pins (if the Board be ſo long as to 
reach to the other Leg) put into the Fo/es marked 
aaaaa down the Legs of the Bench ; which Pix or Pins 
may be removed into higher or lower ho/es,as the breadth 
of the Board ſhall require : So then, the Bench-Screw 
keeps the Board cloſe to the edge of the Bench; and the 
Pins m the Legs keep it to its height, that ir thay ſtand 
ſteddy whilſt the other edge is working upon : For in 
the Shooting of a Joint, if the Board t.ceps nor its exact 
poſition, but ſhakes, or trembles under the Plain, 
your Joint will very hardly be truly ſtraight. 
d The Hold-faſt, let pretty looſe into round holes 
marked 444b bb, in the Bench: Its office is to keep the 
work faſt upon the Bench, whilſt you cither Saw, 
Tennant, Morteſs, or ſometimes Plain upon it, &c. 
tr performs this office with the knock of an Hammer, 
or Mallet, upon the head of it; for the Beak of it be- 


ug 
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ing made crooked downwards, the end of the Beak 
falling upon the flat of the Bench, keeps the Head 
of the 0/d-faſt above the flat of the Beach, and the 
hole in the Bench the Shank is let into being bored 
ſtraight down, and wide enough to ler the Hold=faſt 
play a little, the Zead of the Fo/d-faſt being knockt, 
the point of the Beat throws the Shank a-ſlope in the 
hole in the Bench, and preſles its backſide hard againſt 
the edge of the Ho/e on the upper Superficies of the 
Bench, and its Foreſide hard againſt the opperſite ſide 
of the under Superficies of the Bench, and ſo by the 
point of the Beat, the Shank of the Fold-falt is wedg- 
ed between the upper edge, and its opperſire edge of 
the round hole in the Bench. Sometimes a donble Screw 
is fixed to the ſide of the Bench, as at £ ; or ſometimes 
its farther Cheek is laid an edge upon the flat of the 
Bench, and faſtned with an Fo/d-faſt, or, ſometimes, 
two on the Bench, e A Mallet. 


$2. BBBBBBB Planes of ſeveral Sorts : as, 


B x A Fore Plane. a The Tote. bþ The Mouth. c The 
Wedge. d The Iron. e The Sole. f The Fore-end. g The 
Britch. f g h The Stock. All together 4 Plaze. Ir is 
called the Fore P/ain becauſe it is uſed before you come 
to work either with the Smooth Plane, or with the 
Foynter. The edge of its Jron is not ground upon the 
ſtraight, as the Smooth Plane, and the Foynter arc, bur 
riſes with a Convex-Arch in the middle of it ; for 
its Office being to prepare the Stuff for cither the 
Smoothing Plane, or the Foynter, Workmen ſet the edge 
of it© Ranker than the edge either of the Smoothing Plane, 
or the Joynter ; and ſhould the ron of the Plane be 
ground to a ſtraight edge, and it be ſer never ſo little 
Ranker on one end of the edge than on the other, the 
Ranker end would ( bearing as then upon a point ) in 

K 2 working 
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working, dig Gutters on the Surface of the Szuff; bur 
this /ron ( being grownd to a Convex Arch) though it 
ſhould be ſer a little Ranker on one end of its edge than 
on the other, would not make Gutrers on the Surface 
of the Stuff, but (at the moſt but) little hollow dawks 
on the Stuff, and that more or leſs, according as the 
Plane is ground more or leis arching. Nor is it 
Office of this P/ave to ſmooth the Stuff, but only oy 
{aid) to prepare it, that is, to take oft the irregula 
Riſings, whether on rhe ſides, or in the middle, and 
therctore it is ſet ſomewhat Raxker, that it may take 
the irregularities the ſooner off the Szuf, that the 
Smoothing Plane, or the Foynter, may afterwards the 
caſier work it Try. The manner of 7rying ſhall be 
taught, when I come to Treat of the uſe of the 
Rule. 

You mult note, that as I told you in Smirhing, Numb. 
{.. fol. 14, 15, 16, it was the office of the courſe tooth'd 
File to take off the prominent irregularities rhe 
Hammer made in the Forging, &c. and that you were 
not to f/e them more away than you need, ſo the ſame 
Caution is to be given you in the uſing of this Fore Plane 
in Foynery, for the reaſon there alledged in Smithing, 
wherher, to avoid repetition, I referr you ; only with 
this conſideration, that there ron, or Steel, was the mar- 
ter wrought upon, and there a courſe File the Tool ; but 
now IVeod is the matter, and a Courſe, or Fore-Plane, 


the 7oo/. 
d. 3 Of ſetting the Trov. 


When you ſe? the ron of the Fore-Plaxe, conſider 
the Stuff you are to work upon, viz: Whether it 
be hard, or ſoft, or Curling, as Joyners call Croſe-grain'd 
Stuff; If it be hard, or curling, you muſt not ſet the 

Iron 
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Tron very rank, becauſe a Man's ſtrength will not cur 
deep into hard wood; and if it be not- hard wood, bur 
curling, or Knotty, and the Iron Rank-ſet, you may in- 
deed work with it till you come ro ſome X»o?, or 
Curl, but then you may cither tcar your Suf, or break 
the edge -of your Jron; therefore you may preceive 
a reaſon to je? the Jron fine for curling, and knotty 
Stuff. 

But if you ask me how rank your 7ron ought to be 
ſet? I anſwer, If your Wood be /of?, and your Szuff free, 
and frowy, that is, evenly temper'd all the way, you 
may. ſet the 7ron to take a ſhaving oft the thicknets of 
an old coined Shilling, bur ſcarce thicker ; whereas, if 
your Stuff be hard, or curling, or knotty, you ſhall 
ſcarce be able to take a ſhaving oft the thicknels of 
and old Groat. Therefore you muſt examine the 'T'cm- 
per of your Stuff, by caſy trials, how the P/aze will 
| work upon it, and /e: your Iron accordingly. And 
J 
| 


obſerve this as a General Rule, that the ron a of the 
fore-Plain is, for the firſt working with ir, to be /et 
as rank as you can make good work with ; and that 
for ſpeed ſake. 

If your ro» be ſet roo rank, knock with an Fam- 
mer upon the Britch of the Stock, and afcerwards upon 
the Wedge ; for this knocking upon the Brirzch, if you 
knock hard enough, 'twill raite the 7ron little, and 
ſet it fine ; if you knock not hard enough, you 
muſt knock again, till the ron do rife ; bur if you 
knock too hard, it will raiſe the 7-9 ſo much, that 
its edge will riſe above the Sole into the Mouth of 
the Stock, and conſequently not touch the Stuff : 
therefore you muſt knock ſoftly at firſt, till, by try- 
als, you find the Jron riſes to a convenient fneneſs., 

But as this knocking on the Britch raiſes the 7ron, 1a it 


allo raiſes and looſens the wedge ; therefore (as —_ 
{ai 
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ſaid) whenever you knock upon the Brizch, you muſk 
alſo knock upon the wedye, to faſten the ron again. 

If you have raiſed the edge of the ron too fine, 
you muſt knock ſoftly upon the head of the 7ror, 
and then again upon the wedge, and this you may 
ſometimes do ſeveral times, till you fit your Jroz to 
a convenicnt fnene/s. 

When you haye occaſion to take your ro» out 
of the Srock to rub it, that is, to wher it, you may 
knock pretty ſmart blows upon the Szock, berwcen 
the Mouth and the Fore-end, to looſen the wedge, and 
conſequently the ror. 

Theſe ways of ſetting, are uſed to all other Plains, 
as well as Fore-planes. 

In the uſing of this, and indeed, all other Planes, 
you mult begin art the hinder end of the $z+f, rhe 
Grain of the wood laying along the length of the 
Bench, and Plain forward, till you come to the 
fore-cnd, unleſs the Stuff proves Croſi-2rain'd, in any 
part of its length ; for then you muſt turn your 
Stuff, to Plain it the contrary way, ſo far as it runs 
Croſs-grain'd, And in Plaining, you muſt, at once, lean 
p_ hard upon the Plane, and alſo thruſt it very 

ard forwards, not letting the P/aze totter to, or from 
you-wards, till you have made a Stroak the whole 
length, of the Szuf. And this ſometimes, if your 
Stuff be long, will require your making two or three 
ſteps forwards, c'er you come to the tore-cnd of the 
Stuff : But if it do, you muſt come back, and begin 
again at the farther end, by the fide of the laſt 
plain'd Stroak, and ſo continue your ſeveral lays of 
Plaining, till the whole upſide of the Sruf be 
plained. 

And if the S!yf be broad you are to Plain upon, 
and it warp a little with the Grain, or be any ways 
crooked 
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crooked in the breadth, you muſt then turn the Graiz 
athwart the Vork-Bench, and Plane upon the Croſs- 
Grain. For, if your work be hollow in the middle, 
you muſt Plain both the Bearing ſides thinner, till 
they come to a 7ry with the middle. Then turn the 
other ſide of your work, and working ſtill Cro/+- 
grain'd, work away the middle, till it come 7ry with 
the two ſides. : 

This way of Croſs-Grain'd working, is, by Work- 
men, called 7raver/ing. 

Thus have you, in general, the uſe of all the other 
Planes : But the uſe of thoſe Planes, that are defign- 
ed for other particular purpoſes , I ſhall ſhew, as 
they come in Order. 


$ 4, Of the Joynter. B 2. 


The Foynter is made ſomewhat longer than the 
Fore-plane, and Ifath its Sole perfectly ſtraight , 
from end to end. Its office is to follow the Fore- 
plane, and to ſhoot an edge perfectly ſtraight, and not 
only an edge, bnt alſo a Board of any thicknels; 
eſpecially ——_ a Joynt is to be /hor. "Therefore the 
Hand muſt be carried all along the whole length, 
with an epual bearing weight, and ſo exactly even, 
and upright to the edges of the Board, rhat neither 
ſide of the P/ane enclinc either inward or outwards, 
bur that the whole breadth be exactly ſquare on 
both its ſides; ſuppoſing irs ſides ſtraight: fo will 
two edges of two boards, when thus /hot , lie fo 
exaQly flat and ſquare upon one another, that light 
will not be diſcerned betwixt them. Bur yer it 1s 
counted a piece of good workmanſhip in a Foyner, 
to have the craft of bearing his hand ſo curiouſly 


cven, the whole length of a long Board ; and yet it 
is 
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is but a ſlcight ro thoſe, Praftice hath inur'd the 
Hand to. The Joyrer is alſo uſed to 7ry Tables 
with, ( large or ſmall) or other ſuch broad work; and 
then Joymers work, as well upon the 7raverſe with it, 
as with the Grain of the Wocd, and alſo Angular- 
ly, or Corner-wile, that they may be the more at- 
{ur'd of the flatneſs of their work. 

Its /ro# muſt be ſe? very fre, fo fine, that when 
you wink with one Eye, and ſer that end the ſtraight 
ſide of the 7ron is next to the other Eye, there ap- 
pear a little above an hairs breadrh of the edge 
above the ſuperficies of the /o/e of the P/aze, and the 
length of the edge mult lie perfetiy ſtraight with 
the flat breadth of the /o/e of the Plane: For the Iron 
being then well wedg'd up, and you working with 
the Plane thus ſet, have the greater aſlurance that the 
Tron cannot run too deep into the Sj, and confe- 
- quently you have the leſs danger that the Foyn? is 
wrought out of ſtraight. 


$5. The Uſe of the Srrike-Llock. 


The Srike-Block marked B3. is a Pl/ane ſhorter 
than the Foynter, having its /o/e made cxattly flat, 
and ſtraight, and is uſed for the /hoo7in2 of a ſhort 
Foynt ; becauſe it is more handy than the long Joys- 
ter. It is alſo uſed for the framing, and fitting the 
Joints of Miters and Bevels ; but then it is ulted in 
a different manner from other Planes : For if the Mi- 
ter and Bevel you are to fit be ſmall, you mult hold 
it very ſteddy in your left hand, with the Sole of it 
upwards, and its fore-end towards your right hand : 
and you muſt hold your work in your right hand 
very ſteddy : Then apply the ſawn iter, or ſawn 
Bevel end of your $uff, to the forc-cnd of the S!rike- 
Block, 


Numb. ll. Joinery, 67 
Block, and ſo thruſt it hard and upright forwards, till 
ir paſs over the edge of the ron, ſo ſhall the edge of 
the /ror, with ſeveral of theſe thruſts continued, 
cut, or plain off your /uff the roughneſs that the 
Teeth of your Saw made : Bur if your work be ſo big 
that you cannot well weild it in your right hand, 
you muſt ſer the end of your work in the Benck- 
ſcrew, and Plain upon it with a ſmoothing Plane. 


$ 6. The Uſe of the Smoothing-Plane. 


The Smoothing-Plane marked B 4. muſt have its 
Tron ſet very fine, becauſe its Office is to ſmoothen 
_ work from thoſe Irregularitics the Fore-Plane 
made. 


$ 7. The Uſe of the Rabbet-Plane. 


The Ralbet-Plane marked B 5. is to cut part of the 
upper edge of a Board, or other Stuff, ſtraight, that is, 
ſquare down into the Board, that the edge of ano- 
ther Board alſo cut down in the ſame manner, may 
fir and join into the Square of the firſt board thus 
cut away: And when two Boards are thus /apped 
on the edges over one another ; this /apping over is 
called Rabbetting. 

The Rabbet-Plane is alſo ſometimes uſed to ſtrike a 
Facia ina piece of Molding; as ſhall be ſhewed in its 
proper place. 

The ſides of the ron are not incloſed in the Stock 
of this Plane, as the forc-going Planes arc, bur the 
Tron is full as broad as the /fock 1s thick, that the ve» 
ry angles of the edge of the ro» may nor be born 
oft the /tuff, to hinder the ſtraight and ſquare cut- 
ting it down; nor doth it deliyer its ſhaying at a 

| | Mouth 
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Mouth on the top of the S7ock as the other P/axes do : 
Bur it hath its Moxth on the ſides of the Plaxe, and de- 
livers its ſhavings there. Irs /ro» is commonly about 
an Inch broad. 


$8. The Uſe rf the Plow. 


The Plow marked B 6. is a narrow Radbbet-Plane, 
with ſome additions to it: viz. two ſquare Staves, 
marked aa (;yet ſome of them have the upper ed- 
ges of them rounded off for the better compli- 
ance with the Hand.) Theſe Saves are let ſtiff through 
two ſquare Morteſles in the /tock, marked bb. They 
are about ſeven or eight Inches long, and ſtand ſtraight 
and ſquare on the farther ſide of the fock ; and theſe 
two /taves have ſholders on the higher ſide of the /tock, 
rcaching down tothe wooden ſo/e of the Plare, (for there 
isalſo an 7ros ſole belonging to the Plow.) To the bottom 
of theſe two Sholders is, Rivetted with Iron Rivets, a 
Fence (as workmen call it) which comes cloſe under the 
Wooden ſole, and its depth reaches below the 7ron ſole 
about half an Inch : Becauſe the 7ron of the Plow is 
very narrow, and the ſides of ir towards the bottom 
are notto be incloſed in the /ftock, for the ſame rea- 
ſon that was given in the Rabbet-Plane ; therefore up- 
on the /tock is let in, and ſtrongly nailed, an Iron Plate 
of the thickneſs of the Plow-Iron, for Wood of 
that breadth will not be ſtrong cnough to endure the 
force the lower end of the Plow-Iron is put-to : This 
Iron-Plate is almoſt of the ſame thickneſs that the 
breadth of a Plow-Iron is. Joyners have ſeveral Plows, 
for ſeveral widths of Grooves. 

The Office of the Plow is, to plow a narrow ſquare 
Groove on the edge of a Board ; which is thus perform'd. 
The Board is ſer an edge with one end in the Bench- 


ſcrew, 


Numb. I. Joinery, 69 


ſerew, and its other edge upon a Pin, or Pins, put into 
a Hole, or Holes, in the Leg, or Legs, of the Bench, 
ſuch an Hole, or Holes, as will, moſt conveniently for 
height, fir the breadth of the Board : Then the Fence of 
of the Plow is {et to that diſtance oft the Iron-Plate of 
the Plow, that you intend the Groove ſhall lic off the 
edge of the Board: As if you would haye the Groove 
lic half an Inch off the Board, then the two faves muſt, 
with the Ma/et, be knocked through the Morteſles in 
the /tock, till the Fence ſtands half an Inch off the Iron 
Plate ; and if the fares are fitted ſtiff enough in the 
Morteſs of the /fock, it will keep at that diſtance whilſt 
you plow the Groove: For the Fence( lying lower than 
the 7ron of the Plane) {oc yp ſet the 7ron of the Plow 
upon the edge of the Board, will lie flat againſt the 
farther edge of the Board, and ſo keep the 7ron of the 
Plow all the _—_ of the Board at the ſame di- 
ſtance, from the edge of the Board that the 7ron of the 
Plow hath from the Fence. Therefore your P/ow being 
thus fitted, plow the Groove as you work with other 
Planes, only as you laid hold on the /ftock of other Planes 
when you uſe them, now you muſt lay hold of the 
two /taves and their /ho/ders, and fo thruſt your Plow 
forwards, till your Groove be made to your depth. 

If the Staves go not ſtiff enough in the Mortecſs 
of the Stock, you muſt ſtiffen them, by knocking a 
little wooden wedge between the Staves and their 


Mortclles. 


yd 9. Of Molding-Planes. 


There are ſeveral other Planes in uſe amongſt 
Joyners, called Mo/ding-planes; as, the Round, the 
Hollow, the Ogee, the Snipes-Bill, the Rabbet-plane, the 
Grooving-plane, &c. And of theſe they have 1e- 
veral ſorts, viz. from Half a quarter of an Inch, to 
L 2 an 
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an Inch and a Half. They are uſed as other Planes 
arc.. In the Planeing of Stuff, you muſt uſe Planes 
whoſe Irons have difterent Mountings; and that accor- 
ding to the hardneſs, or ſoftneſs of the Wood, you are 
to work upon : For if the wood be hard, the ron muſt 
ſtand more upright than it need do, if the wood 
be ſoft: For ſoft Wood, as Dea/, Pear-tree, Mas 
ple, &c. "The Tron is ſet to make an Angle of 45 de- 
rees, with the Sole of the Plane: Burt if it be very 
Fard wood you are to Plain uport as Box, Ebony, 
Liglum Vite, &c. It is ſer to 80 degrees, and ſome- 
times quite upright: ſo- that theſe hard Woods, are, 
indeed, more properly ſaid to be Scraped, than 
Plained. . 

Burt before you come to uſe your Planes, you muſt 
know. how to grind, and whet them, for they are not 
fo fitred when they are bought, but every Work- 
man accommodates them to his purpoſe, as if it be 
an hard wood he is tro work on, he grinds his-Baſi/ 
roa more obtuſe Angle, than he would do for ſoft 
Wood. | 

The Baji/, or Angle, an Iron is ground to, to work 
on ſoft Wood is about 12 Degrees, and for hard wood 
abour 18, or 20 Degrees. Where note, That the more 
accute, or thinner, the Ba/i/ is, the better and ſmoo- 
ther the ror cuts, and the more obtuſe and thick- 
er, the ſtronger the Edge is to work upon hard 
Work. 


$. 10. Of Grinding and Whetting the Tron, 
and other Edge-Tools. 


When you grind your 7ron, place your two Thumbs 
under the ron, and your Fingers of both hands upon 
the 7ror, and ſo clap down your ron to the ſtone, hold- 
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ing it to that Angle with the Szoze you intend the 
Bajil ſhall have : keep the 7ron in this poſture, without 
cither mounting, or ſinking, its ends all the while the 
the Sore is turning about; And when you lift the 
Tron oft the Stone, to ſee if it be ground to your mind; 
if it be not, you muſt be ſure you place the 7roz again 
in the ſame poſition on the Szoxe it had before; for elſe 
you will make a double Bafi/ on your ron: Bur if it be 
true ſet on the Stone, and ſteddily kept to that Poſition, 
your Bafil will be ZZo/ow, and the ſmaller your Grind- 
ſtone is, the hollower it will be. You may know when 
it is well Ground, by the eyenneſs, and cntireneſs of the 
edge all the way. 

Having ground your 7ror, you muſt ſmoothen the 
edge finer with a good fine Whet-/tone. Thus, hold 
the edge of your ro» upwards in your left hand, and 
your Whet-/tone in your right, and having firſt ſpit up- 
on your Stone to wet it, apply it to the Baſ/ of your 
ron, in ſuch a Poſition, that it may bear upon the 
whole breadth of the Ba/f/; and ſo working the 
Stone over the Baſil, you will quickly wear the courſer 

rating of the Grind-/tonve oft the edge on that 
ide: Then turn the flat fide of the ron, and ap- 
ply the Stove flat to ir, till you have worn off the 
courſe gratings of the Grind-fone, on that fide 
to0. 

Joyners often grind their 7rons upon a flat Grind- 
fone alſo: And then they hold the ron alſo in their 
hands, in the ſame poſture as if ic were to be ground 
on the Rownd Grind-ſtone : yet then inſtcad of keeping 
the ro on one place of the Stove, they thruſt ir 
hard ſtraight forwards, almoſt the length of the 
Stone, and draw it lightlier ſtraight back again, 
keeping it all the while at the fame Angle with the 


ſuperficics of the Szoxe ; and then ſmoorhen its edge 
Wi 


Joinerp. Numb. II. 
with the Whez-ſtone, as if it had been ground upon the 
round Grind=ſtone. And this they do 1o often, till they 
have rubbed the hollowneſs of the Bafſi/ to a flar, 
and then they grind it again upon the round Grind- 

ONCs | 
n This Order and Manner of Setting, Grinding and 
Smoothing a Baſil and Edge, is alſo uſed in all other 
Edge-Tools Foyners uſe. 


d x0. Of Chiſlels of ſeveral Sorts. 
And firſt of Formers, 


Formers marked C1, C 3, are of ſeveral ſizes. 
They are called Formers, becauſe they are uſed be- 
fore the Paring-Chiſſel, even as the Fore-Plane is uſed 
before the Smoothing-Plane. The Stuff you are to 
work upon being firſt ſcribed, (as I ſhall ſhew in its 
proper place) you muſt ſet the edge of the Former, 
a little without the ſcribed ſtroak, with its Bafi/ 
outwards, that it may break, and ſholder oft the 
Chips from your Work, as the Edge cuts it. And 
you muſt bear the Helve of the Former a little in- 
wards over the Stuff, that the Former do not at firſt 
cut ſtraight down, but a little outwards: For, 
ſhould you venter to cut ſtraight down at the firſt, 
you might with a negligent or unluckly knock with 
the Malt, drive the edge of the Former under 
the work, and ſo cur, before you arc aware, more 
oft the under fide than the upper ſide of your 
work, and ſo (perchance) ſpoil it. Therefore you 
may make ſeveral cuttings, to cut it ſtraight down 
4 litcle and little, till your work is made ready for 

e Paring-Chiſſel. When it is uſed, the Fee cf it 
is knockt upon with a Ma/et, to drive the edge into 
the Stuff. 


d. II, 
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d 11. Of the Paring-Chillel. 


The Paring-Chiſſel marked C 2. muſt have a very 
fine and ſmooth edye: Its office is to follow the For- 
mer, and to pare off and ſmoothen, the irregularities 
the Former made. y 

It is not knockt upon with the Ma/eft, but the 
Blade is claſped upon the our fide of the hindermoſt 
joints of the fore and little fingers, by the clutch- 
ed inſide of the middle and third fingers of the right 
hand, and fo its edge being fet upon rhe ſcribed line, 
and the top of the Z/e/ve placed againſt the hollow 
of the inſide of the right ſholder, with preſſing the 
ſholder hard upon the HZe/ve, the edge cuts and pares 
away the irregularities. 

This way of handling, may ſeem a prepoſterous 
poſture to mannage an Iron Tool in, and yet the rea- 
ſon of the Original contriver of this:Poſture is to be 
_—_—; For, ſhould Workmen hold the Blade of 

ie Paring-Chiſſel in their whole hand, they mult ei- 
ther hold their hand pretty near the Fe/ve, where 
they cannot well mannage the 7oo/, or they muſt 
hold it pretty near the edge, where the ourſide of the 
fingers will hide the ſcribed /ize they are to Pare 
in. Bur this poſture, all Workmen are at firſt taught, 
and PraCtice doth ſo inure them to it, that if they 
would, they could not well leave it. 


d. 12. Of the Skew-Former. 


The Skew-Former marked C 4, is ſeldom uſed by 
Joyners, but for cleanſing accurg Angles, with its 
accute Angle on its edge, where the A4»g/es of other 
Chiſſels will not ſo well come. 

I3- 
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d 13. Of the Morteſs-Chiſlel. 


The MMorteſs Chiſſe! marked C5. is a narrow 
Chiſſe/, but hath its B/ade much thicker, and conſe- 
quently ſtronger (that ir may endure the heavier 
blows with the Mater) than other Chiſels have, ſo 
that in grinding it to an edge, it is ground to a very 
broad Baſil, as you may ſee in the Figure. Its Office 
is to cut deep ſquargholes, called Morteſſes, in a piece 
of Wood. Joyners uſe them of ſeveral Breadths ac- 
cording as the Breadths-of their Morteſes may re- 
quire. 


$14. Of the Gouge. 


The Gouge marked C6. is a Chiſe! having a round 
edge, for the cutting ſuch Wood as is to be Rounded, 
or Hollowed. 

Theſe ſeveral forts of Chiſe/s Joyners have of ſe- 
veral Sizes, that they may be accommodated to do ſe- 
veral Sizes of Work. 
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"  MECHANICK EXERCISES: 
OR, 


The Do&trine of Handy-Works. 


Continued in the ART of FOXTNERT. 
$ 15. Of the Square, and its Uſe. 


HE Square, marked D, is two adjun&t Sides 

| of a Geometrical Square. a The ZZandle. 

þ The Tongue. c The Outer Square. d The 

Inner Square, For Joyner's uſe, it is made 

of two picces of wood, the one about an Inch thick, 

and the other about a . quarter of an Inch thick : 

Theſe rwo pieces are ſeverally ſhot exactly ſtraight, 

and have each of their Sides parallel ro cach of 

there own Sides. The thick Picce ( called the Handle ) 

hath a Morteſs in it, as long within a quarter of an 

Inch, as the thin piece ( called the Tongue ) is broad, 

and ſtifly ſo wide, as to contain the thickneſs of the 

Tongue. - The Tongue is faſtned into the Mortefs 

of the Handle with Glew and wooden pins, fo as the 

two outer ſides (and then conſequently the two in- 

ner ſides) may ſtand at right Angles with one an- 

other. 

The Reaſon why the Handle is ſo much thicker 

than the Tongue, is, becauſe the Handle ſhould on 

q either ſide become a Fence to the Tongue. And 
the reaſon why the Tongue hath not its whole Fd 
breadth let into the end of the Handle is, becauſe 
they may with leſs care ſtrike a line by the fide oh 
tin 


76 Joinerp, Numb. Mt. 


athin than a thick piece : For if inſtead of holding 
the hand upright when they ſtrike a line, they 
ſhould hold it never fo little inwards, the ſhank of 
a Pricker falling againſt the rop edge of the Handle, 
would throw the Point of a Pricker farther our than 
a thin picce would : to avoid whicl Inconvenience, 
the Tongue is left about half an Inch out of the cnd 
of the Handle. 

Another Reaſon is, Thar if with often ſtriking the 
Pricker againſt the Tongue it becomes ragged, or 
uncycn, they can with leſs trouble plane it again when 
the ſtuff is all the way of an cqual ſtrength, than they 
can, if croſs-grain'd Sholders be added to any part 
of it. 

its uſe is for the ftriking of Lines ſquare either to 
other Lines, or to ſtraight ſides, and to try the ſquare- 
nels -of their Work by; As if they would ſtrike a 
Line {quare to.a ſide they have already ſhot : They 
apply rhe inſide of the Handle cloſe to the fide ſhor, 
and lay. the Tongue flat upon the work, ther-by the 
outerſide of the: Tongue, they draw with a Pricker 
a ſtraight line : this 1s called Szriking, or drawing of 
. 4 Square. Or, if they would Try the ſquareneſs of 
a Piece of ſtuff ſhot on rwo adjoining ſides, they ap- 
ply the inſides of the Handle and Tongue to the out- 
lides of the ſtuff, and if the outſides of the: ſtuff do 
all the way agree in Line with the inſides of rhe 
Square, it 1s true Square. Or if they would try the 
ward ſquarencſs of work, they apply the two out- 


fides of the Square to the inſides of rhe work. 
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d 16. The manner of Plaining and Trying a picte of 
Stuff ſquare. 

We will take, for Example, a Piece of Stuff cal 
led a Quarter, which is commonly. two Inches 
thick, four Inches broad, and feven Foot long. To 
planc this Square, lay one of its broad ſides upon 
the Bench, with one of its ends ſhoy'd pretty hard 
into the Teeth of the Bench-hook, that it may lie the 
ſteddier. Then with the Fore-Plane, as you were 
taught $ 2. Number. 2. Plane off the roughnets the Saw 
made at the Pir, and work that fide of the Quarter 
as ſtraight in its length and breadth as you can with 
the Fore-Plane ; which you may give a pretty good 
gueſs ar, if the edge of the Iron have born all the 
way upon the work, yet you may try by taking up 
your work, and applying one end of it to one Eye, 
whilſt you wink with the other, and obſeryc if any 
Hollow, or Dawks be in the length; if nor, 
= may conclude it _ rue : For the work thus 
eld, the Eye will diſcern pretty nearly. Or, for 
more certainty, you may apply the crlge of the two- 
foot Rulc, or rather a Rule thor the full length of 
che Quarter to your work, and if it agree all the 
way with the Rule, you may conclude it 1s ſtraight 
in length. Bur if you find it not ftraight, you mult 
{till with the Fore-Plane work off thote Rifings that 
bear the edge of the Rulc off any part cf the Stuft : 
Then try if the Breadth be pretty ſtraight, if ir be, 
(the Dawks the roughneſs the Fore Plane made ex- 
cepted ) the firſt office of the Fore Plane is _—_— 
If it be not, you muſt ſtraighten the Breaath as you 
did the Length. 

But though this Quarter be thus plained ſtraight 
in length and breadrh, yer becauſe rhe Iron of the 
M 2 Fore - 
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Fore Plane for its firſt working the tuft is ſer Rank, 
and therefore makes great Dawks in the Stuff, you 
muſt ſer the Iron of your Fore Plane finer, as you were 
raught Q 3. Numer. 2. and with it then york down c- 
ven almoſt to the bottom of thoſe Dabtks: then try 
it again, as before, and if you find it Try all the way, 
you may, with the Joynter, or Smoothing Plane, bur 
rather with the Joynter, go over -it again, to work 
out . the irregularities of the fine Fore-Plane : For 
the Iron of the Fore-Plane being ground to a Riſin 
in the middle, as has been ſhewed v 2. Numb.z. though 
it be very fine ſet; will yet leave ſome dawks in the 
Stuff for the Joynter, or ſmoothing Plane, to work 
out. Thus the firſt fide of the Quarter will be fi- 
niſhed. 

Having thus Tryed one. fide of the Quarter 
firaight and flat, apply the inſide of the Handle 
to it, and if one of the adjoining ſides of the 
Quarter, comply alſo with the inſide of the Tongue 
all the way, you need only ſmooth that adjoining 
ſide : Bur if it do not ſo comply, that is, if it be 
not {quare to the firſt ſide, which you will know by 
the riding of the inſide of the Tongue upon one 
of the edges, or ſome other part between the edges, 
you muſt, with rhe Forc-Plane Rank-ſer, plane away 
that ſtuft which bears oft che inſide of the Tongue 
from complying all the way with ir. Bur if the 
Riſings be great, you may, for quickneſs, hew away 
the Riſings with the Hatchet: but then you muſt 
have a care you let not the edge of your Hatchet cut 
too deep into the ſtuff, Iſt you cither {ſpoil your 
Stuff, by making it unſizeable, if it be already {mall 
enough; orif it have ſubſtance enough, make your 
{clf. more labour to get ont thoſe Hatcher ſtroaks 
with the Plane than you need, Then take off the 

"Oy roughneſs 
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roughneſs the Hatchet made with the Fore-Plane 
Rank-ſer, then fine ſer, and laſt of all with the Joyn- 
ter, or ſmoothing Plane : So is the ſecond fide alfo 
finiſhed. 

To work the third fide, ſer the Oval of the 
Gage exactly to that width from the Gage, that 
you intend the Breadth of the Quarter ( when 
wrought) ſhall have, which, in this our Example, 
is four Inches, but will be ſomewhat leſs, becauſe 
working it true will diminiſh the Stuff : Therefore 
ſliding the Oval on the Staff, meaſure on your Inch 
Rule ſo much leſs than four Inches, as you think 
your ſtuff diminiſhes in working : Meaſure, I fay, 
between the Oval and the Tooth, your ſize: If, at 
che firſt proffer, your Oval ſtand too far from the 
Tooth, hold the Oval in your hand, and knock the 
Tooth end of your Staff upon the Work-Bench, till 
it ſtand near enough: If the Oval ſtand too near, 
knock the other end of the Staff upon the Work- 
Bench till it be fir. Then apply rhe flat of the Oval 
to the ſecond wrought ſide of your Stuff, fo as the 
Tooth may reach athwart the breadth of the Stuff 
upon the firſt ſide, and keeping the Oval cloſe 
againſt the ſecond fide, preſs the Tooth ſo hard 
down, that by drawing the Gage in this poſture all 
along the length of the Quarter, the Tooth may 
ſtrike a Line. In like manner upon the fide. oppo- 
ſite to the firſt, viz. the Fourth ſide, Gage a 
line oppoſite to the firſt gaged line, and work your 
Stuff down to thoſe two Gaged lines on the third ſide, 
cither with Plaining along, or with Hewing, and after- 
wards Plaining, as you were taught to work the ſe- 
cond fide. 

To Work the fourth ſide, fer the Tooth of the Gage 


ro its exact diſtance from the Oval, viz. two Inches 
wanting 


89 Joinery, Numb. I. 
wanting ſo much as you think the ſtuff diminiſh'd in 
working, and apply the flat of the Oval to each ſide 
of the firſt ſide, and Gage as before rwo lines, one 
on the ſecond, the other on the third wrought ſide. 
Work your ſtuff then down on the fourth fide to thoſe 
two Gage lines, either with Plaining alone, or with 
Hewing, and afterwards Plaining, as you were taught 
to work the ſecond ide. 


$17. To Frame two Quarters Square into one 
another, 


You mult take care in Morteſſing and Tennanting, 
that as near as you can you equallize the ſtrength of 
the ſides of the Morteſs to the ſtrength of the Ten- 
nant. Ido not mean that the ſtuff ſhould be of an equal 
Subſtance, for that is not equallizing ſtrength : But 
the equallizing ſtrength muſt be conſidered with 
reſpect & the Quality, Poſition and Subſtance of the 
Stuff: As if you were to make a Tennant upon a picce 
of Fur, and a Morteſs to receive it in a picce of Oak, 
and the Fur and Oak have both the ſame ſize; The 
Tennant therefore made upon this piece of Fur, muſt be 
conſiderably bigger than a Tennant need be made of 
Oak, becauſe Fur is much a weaker wood then Oak, 
and therefore ought tg have a greater Subſtance to 
equallize the ſtrength of Oak. And for Poſition, the 
ſhorter the ſtuft that the Tennant is made on, the lets 
Violence the Tennant is ſubject ro. Beſides, it is caſicr 
to ſplit wood with the grain, than to brake wood croſs 
the grain; and therefore the ſame wood when poſited 
as a Tennant, is ſtronger than the ſame wood of rhe 
ſame ſize when poſited as a Morteſs: for the inju- 
ry a Morteſs is ſubject to is, ſplitting with the grain 
of the wood, which, without good care, it will _ 
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do in working ; but the force that muſt injure a Ten- 
nant, mult offend it croſs the grain of the wood, im 
which poſition it will beſt indure violence. 

When two pieces of Wocd, of the ſame quality and 
ſubſtance ( as in this our Example) are eleed to 
make on the one-a Tennant, and in the other a Mor- 
teſs. If you make the Morteſs roo wide, the ſides of 
the Mortefſs will be weaker than the Tennant ; or, 
if too narrow, the Tennant that muſt fir the Mor- 
reſs, will be weaker than the ſides that contain the 
Morteſs: And if one be weaker then the other, the 
weakeſt will give way to the flrongeſt, when an 
equal violence is oficr'd to both. Therefore you 
may ſee a neceſſity of equallizing the flrength of 
one to the other, as ncar as you can. But becauſe no 
Rule is extant to do it by, nor can ( for many con- 
ſiderations, I think, ) be made, therefore this equalli- 
Zing of ſtrength, muſt be referred to the Judgment of 
the Operator. - Now to the work. 

The Morteſs to be made is in a Quarter four Inches 
broad. In this cate Workmen make the Morteſs an 
Inch wide, fo that an Inch and an half Stuff remains 
on cither ſide it. Therefore your Stuft being ſquar'd, 
as was taught in the laſt Section, ſer the Oval of the 
Gage an Inch and an half off the Tooth, and gage 
with it, on) either ſide your Stuff, a ſtraight line az 
that diſtance from the end you intend the Morteſs 
ſhall be, then open your Compalles to rwo Inches, 
and prick off that diſtance in one of the lines, for the 
length of the Morrels : then lay the inſide of the Han- 
dle of the Square to one ſide of the Stuff, and upon 
both the pricks ſucceſſively, and with your Pricker 
draw ſtraight lines through them by the ſide of the 
Tongue , ſo ſhatwche bounds of your Morteſs. be 


firuck out on the Quarter. If your Morteſs go 
through 
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through the Nyennr, draw the ſame lines on the op- 
poſite fide of the Quarter, thus, Turn the Quarter, 
or its edge, and apply the inſide of che Handle of the 
Square, to the ends of the former drawn lines, and by 
the ſide of the Tongue draw two lines on thetedge 
of the Quarter ; then turn the Quarter again with 
its other broad fide upwards, and apply the inſide 
of the Handle of the Square to the ends of the laſt 
lines drawn on the edge, and by the ſide of the 
Tongue, draw two lines on this broad ſide alto. 
Theſe two lines ( if your quarter was truly {quar'd ) 
ſhall be exatly oppoſite to the rwo lines drawn on 
the firſt broad ſide of the quarter for the length of 
the Morteſs: And for the width of the Mortelſs 
Gage this ſide alſo, as you did the firſt ; then for the 
Tennant, Gage on that end of the ___ you intend 
the Tennant thall be made, the ſame lines you did for 
the Morteſs. And becauſe the Quarter is two Inches 
thick, prick from the end two Inches, and applying 
the inſide of the Handle of the Square to the ſide of 
the —_ and the Tongue to that Prick, draw by 
the ſide of the Tongue a linc through that ſide the 
Quarter; then turn the other ſides of the Quarter ſuc- 
ceſlively, and dray lines athwart cach fide the Quar- 
ter, as you were *ught to draw the oppoſite lines for 
the Morteſs. 

Then place the edge of the Inch-Morteſs-Chiſlel 
with its Baſil from you, and the Helve bearing a lit- 
tle rowards you, within one half quarter of an Inch 
of one end of rhe ſtruck Morteſs, and with your 
Maller knock hard upon it, till you find the Batil of 
the Chiſſel will no longer force rhe chips our of the 
Mortelſs ; then remove the Chiſlel to the orher end 
of the Morteſs, and work, -as with the frſt cnd, rill 
the Chips will yoid no longer: Then work away 

the 
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the Stuft between the two Ends, and begin again 
at one of the ends, and then art the other, and work 
deeper into the Morteſs, then again between 
both; and fo work deeper by degrees, till you have 
wrought the Mecrtefſs through, or ( if not through ) 
to the intended depht; then with the Mortefs-Chiſ- 
ſel work nearer the drawn lines at the ends of the 
Mortels, (for before you were directed to work but 
within half a quarter of an Inch cf the drawn 
lines,) by laying light blows on it, till you have 
made it fit to pare ſmooth with a narrow Paring 
Chiſlel, and then pare the ends, as you were taught 
ro work with the Paring-Chiſſel: then with the 
broad Paring-Chiſſel, pare the ſides of the Mortets 
juſt to the Struck lines; ſo is the Mortels fini- 
ſhed. 

To work the Tennant, lay the other Quarter on 
cdge upon your Work-Bench, and faſten it with the 
Tleldfaſt, as you were taught Sect. I. Then with the 
Tennant, Saw a little withour the Struck-line 
towards the end: you muſt not Saw juſt upon the 
Struck-line, becauſe the 'Saw cuts rough: Beſides, 
you muſt lcaye ſome Stuff ro pare away ſmooth to 
the Struck-linc, that the £7:/e (that is, the uprighr 
Quarter) may make a cloſe Joint with the Raz/ ( that 
is) the lower Quarter: Saw therefore right down 
with the Terfnant-Saw, juſt almoſt to the gaged lines 
for the thickneſs of the Tennanr,' and have a care 
to keep the Blade of the. Saw exactly upright. 
Then turn the oppoſite ſide of the Quarter up- 
wards, and work as you were taught ro work the 
firſt ſide. , 

Then with the Paring-Chiſſel , pare the Work 
cloſe to the gaged lines for the Tennant. Then try 
how it fits the Morteſs: If it be not pared enough 
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away, you muſt Pare ir where it Bears, that is, ſticks. 
Burt if you ſhould chance to have made it too little, 

ou have ſpoiled your work : Therefore you may ſee 
how neceſlary it is, not to make the Morteis too wide 
at firſt, or the Tennant too narrow. 

Then with the Piercer pierce two holes through 
the ſides, or cheeks of the Morteſs, about half an 
Inch off cither end one. Then knock the Tennant 
ſtif into the Mortels, aad fer it upright, by apply- 
ing the Angle of the outer Square, to the Angle the 
two Quarters make, and with your Pricker, prick 
round about the inſides of the Pierced holes upon 
the Tennant. 'Thea take the Tennant out again, 
and Picrce two holes with rhe ſame Bir, about the 
thickneſs of a ſhilling aboye the Pricked holes on 
the Tennant, thar is, nearer the ſholder of the Ten- 
nant, that the Pins you are to drive in, may draw 
the iholder of the Tennant the cloſer to the flat ſide 
of the Quarter the Morrteſs is made in. Then with 
the Paring-Chiſſel make two Pins ſomewhat Taper- 
ing, full big enough, and ſetting the two Quarters 
again ſquare, as bcfore, Drive the Pins ſtift into the 
Pierced holes. 

If you make another Square, as you did this; and 
make alſo a Tennant on each un-Tcennanted end of 
the Stiles, and another Morreſs on the top and bottom 
Rails, you may put them together, and make ſquare 
Frame of them. 


y 18. Of the Miter Square. And its Uſe. 


The Miter ſquare marked E, hath (as the Square) 
an Handle marked a, one Inch thick, and three Inches 
broad, anda Tongue marked 4, of about the ſame 
breadth: the Handle and the Tongue ( as the op 

Ve 
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have both rheir ſides parallel! ro their own ſides. The 
Handle(as the ſquare) hath in the middle of its narroweſt 
Side a Morteſs in it, of an cqual depht, the whole tength 
of the Handle: Into this Mortels is firted one end of 
the Tongue, bur the-end of the Handle is firſt Bereld 
off ro make an Angle of 45 Degrees with its inſide. This 
Tongue is (as the ſquare) Pin'd and Glewed into the 
Morteſs of the Handle. 

It is uſed for ſtriking a Miter-line, as the Square 
is to ſtrike a Square-line, by applying the Inſide of 
the Handle to the outſide of the _— or Batten, 

ou are to work upon; and then by ſtriking a line 
"on the ſide of the Tongue: For that line ſhall be a 
Miter line. And if upon two Battens you flrike two 
ſuch lines, and Saw and Pare them juſt off in the 
lines, when rhe flats of thoſe rwo fawn ends are ap- 
plied to one another, the out and inſide of the Bat- 
tens, will form themſelyes into the Figure of a 
Square. | 

Thus Picture Frames, and looking Glals-frames, arc 
commonly made, as by a more full Example vou may 
lee in the next Scftion. 


d 19. Of the Bevil. 


As the Square is made to ſtrike an Angle of go 
Degrees, and the Miter an Angle of 45 degrees, 1o 
the Bevil ( marked F) having its Tongue moyable 
upon a Center, may be ſet to ſtrike Angles of any 
greater, or lcſſer, numbers of Degrces, according as 
you open the Tongue wider from, or ſhut it cloſer to 
the Handle. Ir is uſed as the Square, and the Miter, 
and will perform the Offices of them both, though ir 
be not purpoſely made for either; but for the ſtriking 
ſuch Bevil lines, as one part of your work muſt be cur 
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ayay to, to make it join with anorher part of your work: 
For Example, 

We will propoſe to make a Frame for a Picture, 
Looking-Glaſs, &c. containing eight ſtraight Sides ; 
You may quickly perceive that al! the enc's of thele 
cight ſides muſt be cur to Bevils, and whar Bevils 
they muſt be, you will, find if you deſcribe upon a 
fmooth flat Board, a Circle of any bigneſs, but the 
larger the better: Divide this Circle into cight e- 
qual parts, and from every point draw a Line to the 
Center : Draw alſo ſtraight lincs from every point 
to its next point: Then lay the inſide of the Handle 
of your Bevil exactly upon any one of theſe ſtraight 
tines, ſo as the Angle made by the inſide of the 
Handle, and the inde of the Tongue, lie exactly at 
the very Angle made by this Airaight line, and the Se- 
mi-Diametral line proceeding from the Center, and 
move the Tongue nearcr, or farther off the Handle, 
rill the inſide of the Tongue and the inſide of the 
Handle, lie exactly upon thoſe two lines, ſo ſhall your 
Bevil be {cr. 

Then having fitted your Pieces ro your Scant- 
ling, Stick your Pricker as near the outward Cor- 
ner of your Pizces as your ſtuft will bear, and apply 
the inſide of your handlc allo to the outer fides of 
your Pieces, and fo as the infide of the Tongue may 
be drawn home to the Pricker. For then lincs drawn 
on thoſe Pieces by the infide of the Tongue, ſhall be 
the lines the Pieces muſt. be cut in, to make theſe 
eight Pieces jcin evenly together by the ſides of 
cach other's Beyil: Then with the Strike-block 
{mooth the ends of the Beyils, as you were taught 
in the Section of the Strike-Block. 

If you have a Board on the Back-ſide of this 
Frame, you may Glew the backſides of theſe Pieces, 
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piece by picce to the Board ; bur. firſt you muſt fir 
them to an cxact compliance of every Bevil with 
its Match, and when they are fo fitted, drive two 
Nails clo'> to the outſide of every piece, but drive 
not the !V.:'s deep into the Board, becauſe when 
the Fran. is fer, end Glewed, or otherwiſe faſt- 
ned, you muit draw the Nails out again, For theſe 
Nails are only intended to ſerve for Fences to fer, 
and fir each piece into its proper place, before the 
whole Frame is faſtned together. And ſhould you 
not thus Fence them, though by your Eye you 
might judge you fitted the Bevils exactly, yet one 
piece being never fo little out of its due poſition, 
would drive the next piece more out, and that the 
next, till at the laſt, the laſt piece would not join, 
bur either be too ſhort, or too long, or ſtand too 
much out, or in, or elſe roo open, or too cloſe on the 
out, or inſide. 

But if you haye no Board on the backſide, you 
muſt, when you Saw the Bevilling Angles upon the 
ſquare ends of picces, not ſawn quite through the 
depth of one cnd of eyery picce, bur about half way 
through the depth, or thickneſs, and then with your 
Chitlel either 1ſplir, or elſe pare, the upper ſide of the 
ſquare end flat away to the Beyil, and io leave part of 
of the ſquare end of your piece, to lap under the piece is 
joined to. For Example, 

In Fig. 3. Plate 5. a 6 is the ſquare end of the 
picce, and 4 c is the Bevil you work the piece to. 
Therefore you muſt work away ſo much of the thick- 
neſs of the ſquare end, as is comprehended hetw-en 
a and ©, ſo that you will ſce the Triangle a / -, is to be 
wrought away half way down the thickneis of the 
Stuff, and ſo will the Triangle a &c be left for the 


other half thickneſs of the Stuff. Bur that end of the 
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piece. mark'd 1, which joins to the piece mark'd 2, 
muſt, upon its Bevil-ſtroak, be ſawn quite off, and its 
underſide muſt have the fame Triangle wrought into 
it, juſt ſo fit as to receive the Triangle in piece 2, 
and juſt ſo deep, as that when the Triangle on piece 2, 
is fitted into the Triangle in picce 1, the Superficies 
of both the pieces may be eyen with one another. And 
thus you may lap the ends of eyery piece into one 
another. | 

Theſe Triangles at the ends of the pieces you may 
Glew into one another, bur if you think Glewing 
alone nor ſtrong enough, you may Pierce an hole 
near the inner = A of the Frame, becauſe the Triangle 
hath there moſt ſubſtance of ſtuft; and afterwards Pin 
it, as you are taught to Pin the Rail and Stile together 
in Sect. 17. 

This way of Lapping over, is ſometimes uſed alſo 
for ſquare Miters, or other Angular Frames. 


d. 20. Of the Miter-Box. 


There is another way uſed by Joyners that make 
many Frames, to ſaye themſelves the labour of Drawing, 
or {triking out of Squares, Miters, and ſeveral Bevils 
upon their Stuff : And this is with a Tool called a 
Miter-Box, deſcribed in Plate 5. Fig. 2. It is compoſed 
of rwo pieces of Wood, of an Inch thick each, as A 
the upright piece, B the Bottom piece. The Upright 
piece is nailed upright, faſt upon the Botrom-Piece. 
And this Upright-piece hath on its upper ſide the Miter 
Lines ſtruck with the Miter ſquare, as 4 e, on the left 
hand, and g h on the right hand : on theſe rwo Miter 
lines the edge of the Saw is ſet, and a kerf made ſtraight 
down the upright picce, as from 4 e on the left hand to 
f, and from gh on the right hand to/. In like man- 
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ner any other Bevil is ſtruck upon the upper ſide 
of the upright piece with the Bevil, = Th 
left hand, and » 0 on the right. On theſe two Be- 
vil lines the edge of the Saw is ſer, and a kerf made 
ſtraight down the upright piece, as from & to / m, 
and from gh to j, You = make as many Be- 
vils as you plcalſe on the upright piece, of the Miter 
Box; Bevils to join Frames of either five, fix, ſe- 
ven, cight ſides, &c. and the manner to make them 
to any number of ſides, was in part taught in the 
laſt Setion. For as there you were dire&ted to divide 
the Circle into eight equal parts, becauſe eight was 
the number of ſides, we propoſed to make that Frame 
conſiſt of; So, if for any number of ſides you divide 
the Circle into the ſame cqual parts, and work as you 
were there direted, you may find what Bevil the Picces 
muſt haye that make a Frame that conſiſts of any number 
of ſides. 

So alſo for Sawing of any Batten, or other ſmall pieces 
ſquare: Strike at the point a, on the upper fide of the 
upright piece a line ſtraight athwarrt it, to 5, and Saw 
ſtraight down the uppcr picce, to c. : 

The manner how theſe Kerfs are ſawn ſtraighr 
down with greateſt certainty is, thus, Apply the 
inſide of the Handle of the {quare to the upperſide 
of the upright piece, ſo as the 'Congue lie cloſe to 
that end of the Miter, Bevil, or ſquare line ſtruck 
through the upper ſide of the Miter-Box, and with 
the Pricker ſtrike a line cloſe by the- fide of rhe 
Tongue, through that ſide of the upright piece ; 
Turn the Tongue to the other ſide of rhe upright 
piece, and apply the inſide of the Handle of the 
{quare to the other end of the Miter, Bcvil, or Square 
line, and with the Pricker ſtrike alſo a line cloſe 


by the ſide of the Tongue through that ſide the 
upright 
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upright piece. Theſe two lines ſtruck on either fide 
of the _— piece, ſhall be a line on each fide in 
which the edge of the Saw mult run, to jaw it ſtraight 
down. 


$ 21. Of the Gage. 


The Gage mark'd G. (in P/ate 4) The Oval þ is fit- 
ted ſtiff upon the- Staff c, that it may be ſer nearer 
or farther from the 7ooth a. Its Office 1s to Gage a line 
parallel to any ſtraight ſide. Ir is uſed for Gaging 
Tennants, and for Gaging Stuff ro an equal thick- 
neſs. 

When you uſe it, you muſt ſer the Owa/ to the in- 
tended Diſtance from the 7ooth: If the Oval ſtand 
too near the Tooth, Hold the Ovyal in your right 
hand, and knock the hinder end of the Staft upon 
the Work-bench, till it remove to its juſt diſtance 
from the Tooth : If it ſtand too far off the Tooth, 
knock the fore end of the Staft (viz. the Tooth end) 
till it remove to its juſt diſtance from the Tooth : If 
the Oval ſlide nor ſtiff enough upon the Stafi, you may 
ſtiffen it by ſtriking a wooden wedge between the Mor- 
teſs and the Staff: So may you apply the ſide of the 
Oval ncxr the Tooth, to the ſide of any Table, or 
any other ſtraighr fide, with the Tooth Gage a line 
=_ ( or of equal diſtance ) all the way from that 
IGC. 

d 22. Of the Pierccr. 


The Pzercer H, in Plate 4. hath a the Head, þ the Pad, 
c the Stock, d the Birr, Irs office is ſo well known, 
that I need fay little ro it. Only, you mult take care 
to keep the Bit ſtraight to the Hole you pierce, leſt 
you deform the Hole, or break the Birr. Ws 

ou 
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You ought to be provided with Bitts of ſeyeral ſizes, 
ficted into to many Padds. | | 


S 23. Of the Gimbler. 


The Gimd/et is marked I, in Plate 4. It hath a Worm 
at the end of its Bir, Its Office is to make a round 
hole in thoſe _ of your work where the /teck 
of the Piercer by reaſon of its own ſholder, or a 
ſholder, or Butting out upon the work will not turn 
about. Its Handle is held in a clutched hand, and its 
Bic twiſted ſtift into. your work. You mult have them 

Feveral ſizes. 


S 24. Of the Augre. 


The Augre marked K in Plate 4. hath a a the 
Handle, 4 the Bir. Irs Office is to make great 
round holes. When you ule it, the ſtuff you work 
upon is commonly laid low under you, that you 
may the caſier uſe your ſtrength upon it: For in 
twiſting the Bir about by the force of both your 
hands, on cach cnd of the Handle one, it cuts great 
chips out of the ſtuff, You muſt bear your ſtrength 
perpendicularly ſtraight to the end of the Bitt; as with 
the Piercer. 


 $ 25. Of the Hatchet. 


The Hatchet is marked L, in Plate 4. Irs uſs is fo 
well known (even to the moſt un-intelligent) thar 
I need not uſe many words on it, yet thus much 
I will fay, Its uſe is to Hew the irregularirics ofi 
ſuch pieces of ſtuff which may be ſooner Hewn than 
Sawn. 


O When 
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When the Edge is .downwards, and the Handle to- 
wards you, the right ſide.of its Edge muſt be Ground 
to a Bevil, ſo as to make an Angle of about 12 De- 
grees With the left fide of it: and afterwards ſer 
with the Whetſtone, as the Irons of Planes, &c. 


$ 26. The Uſe of the Saw in general, 


In my former Exerciſes, T did not teach you how to 
chule the Tools a Smith was to uſe; Becauſe it is 
a Smith's office to make them : And becauſe in thoſe 
Exerciſes I treated of making Iron work, and Steel 
work in general, and the making and excell&ncy 
of ſome Tools in particular, which might ſerye 
as a general Notion for the — of all Smith's 
Workmanſhip, eſpecially ro thoſe that ſhould con- 
cern themſelves with Smithing : But to thoſe 
that ſhall concern themſelves with Joinery, and not 
with Smithing ; It will be neceſſary that I teach them 
how to chuſe their Tools that are made by Smiths, 
that they may uſe them with more eaſe and delight, 
and make both quicker and neater work with them. 

All forts of Saws, for Joyner's uſe, are to be ſold 
in moſt Iron-mongcr's ſhops, bur eſpecially in Fo/ter- 
lane, London: chuſe thoſe that are made of Steel, 
(for ſome are made of Iron) for Steel of it 1clf is 
harder and ſtronger than. Iron : You may know the 
Stcel-Saws from Iron-Saws thus, The Stcel-Saws arc 
generally ground bright and ſmooth, and are (the 
thickneſs of the Blade conſidered ) ſtronger than Iron 
Saws: Bur the Iron-Saws arc only Hammer-hardned, 
and therefore if they could be ſo hard, yet they can- 
not be ſo ſmooth, as if the irregularities of the Ham- 
* mer were well taken off with the Grindſtone : See it be 
free from flaws, and yery well Hammered, and 

{moothly 
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ſmoothly Ground, ( that is, evenly Ground, ) you may 
know if it be well Hammered by the ſtiff bending of 
it, and if ir be well Ground, ( that is, evenly Ground, ) 
it will not bend in one part of it more than in ano- 
ther ; for if it do, it is a ſign that part where it bends 
moſt is, cither too much Ground a-way, or too thin 
Forged in that place: Bur if it bend into a regu- 
lar bow all the way, and be ſtiff, the Blade is 
good : It cannot be too fliff, becauſe they are bur 
Hammer-hardned, and therefore often bow when 
they fall under unskilful hands, but never break, 
unleſs they have been often bowed in that place. 
The edge whereon the Teeth are, is always made 
thicker than the back, becauſe the back follows the 
Edge, and if the Edge ſhould not make a pretry wide 
Kerf, .if the back do not ſtrike in the Kerf, yer by 
never fo little irregular bearing, or twiſting of the 
hand awry, it might ſo ſtop, as to bow the Saw ; 
and (as I faid before) with often bowing it will break 
at laſt. When Workmen light of a good Blade thus 
qualified, = matter not much whether rhe Tecth 
be ſharp or deep, or ſet to their mind : for to make 
them ſo, is a Task they take to themſelves : And 
thus they perform it : They wedge the blade of 
the Saw hard into the Wherting-B/ock, marked P. in 
Plate 4. with the handle towards their left hand, 
and the end of the Saw to the right, then with a 
three-ſquare File they begin at the left hand cnd, 
leaning harder upon the fide of the file on the right 
hand, than on thart fide to the left hand ; ſo that they 
file the upperſide of rhe Tooth of the Saw a-flope to- 
wards the right hand, 'and the underſide of the Tooth 
a little a-ſlope towards the left, or, almoſt downright. 
Having filed one Tooth thus, all the reſt muſt be fo 
filed. Then with the Saw-wreſt, marked O. in Plate 4. 

O 2 thy 
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they ſer the Tecth of the Saw : that is, they put one 
of the Notches marked 2 4 a of the W're/t between the 
firſt two Teeth on the Blade of the Saw, and then 
turn the Handle Horizontally a little about upon 
the Notch towards the end of the Saw; and that at 
once turns the firſt Tooth ſomewhat towards you, 
and the ſecond Tooth from you : Then skipping 
two Tooth, they again pur one of the notches of the 
Ireſt between «4 third and fourth Teeth on the 
Blade of the Saw, and then (as before) turn the Han- 
dle a little about upon the notch towards the end of 
the Saw, and that turns the third Tooth ſomewhat 
rowards you, and the Fourth ſomewhat from you : 
Thus you muſt skip two Teeth at a rime, and turn 
the 1/7re/t till all the Teeth of the Saw are ſer, This 
Setting of the Teeth of the Saw ( as Workmen call 
it) is to make the Kerf wide enough for the Back to 
follow the edge: and is Set Ranker for ſoft, courſe, 
cheap Stuff, than for hard, fine, and coſtly Stuff: for 
the Ranker the Tooth is ſet, the more Stuff is waſted 
in the Kerf : and beſides, if the Stuff be hard: it will 
require greater labour to tear away a great deal of hard 
Stuff, than it will do to tear away bur alittle of the ſame 
Stuff 
The Pi!-Saw, is Set fo Rank for courſe ſtuff, 
as to make a Kerf of almoſt a quarter of an Inch, bur 
for fine and coſtly ſtuff they ſer it fincr to fave Stuff. 
The Whip-Saw ts {et ſomewhat fincr than the Pi/-Saw ; 
the Zand-Saw, and the Compaſi-Saw, finer than the 
Whip-Saw ; But the Tennant-Saw, Frame-ſa:v, and the 
Bow-Saw, &c. are ſet fine, and have their Tcerh but 
yery little turned over the ſides of their Blades: So 
that a Kerf made by them, is ſeldom above half a half 
quarter of an Inch. 
The reaſon why the Teeth are filed to an Angle, 
pointing, 
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pointing towards the end of the Saw, and not to- 
wards the handle of the Saw, or diretly ſtraight 
berween the handle and end of the Saw, is, Becauſe 
the Saw is deſigned to cut only in its progels for- 
wards ; Man having in that activity more ſtrength 
to rid, and Command of his hands to guide his 
Work, than he can have in drawing back his Saw, 
and therefore when he draws back his Saw, the 
Work-men bears it lightly off the unſawn Sruf; 
which is an cale to is labour, and cnables him the 
longer to continue his ſeveral Progreſſions of the 
Saw. 

Maſter-Workmen, when they dire& any of their 
Underlins to ſaw ſuch a piece of Stuff, haye ſeveral 
Phraſes for the ſawing of it: They ſeldom ſay Saw 
that piece of Stuff ; But Draw the Saw through it; Give 
that piece of Stuff a kerf; Lay a kerf in that piece of 
Stuff ; and ſometimes, ( but moſt unproperly, ) Cur, or 
Slit that piece of ſtuff: For the Saw cannot properiy 
be ſaid to cut, or ſlit the Stuff ; bur it rather breaks, 
or tears away ſuch parts of the Stuff from the 
whole, as the points of the Teeth prick into, and 
theſe parts it 1o rears away are proportionable to 
the fineneſs, or rankneſs of the Setting of the Teeth. 

The Excellency of Sawing is, to keep the kerf 
exactly in the line marked out to be Sawn, without 
wriggling on either, or both ſides; And ſtraight 
through the Stuff, as Work-men call it ; that is, in a 
Geometrical Term, perpendicularly through the 
upper and underſide, if your Work require it, as 
moſt work docs : But if your work be to be Sawn 
upon a Beyil, as ſome work ſometimes is, then you 
are to obſerye that Beyil all the length of the 
Stuff, &c. = 


E427. 
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$ 27. The Uſe of the Pit-Taw, marked M. in Plate 4. 


The Pit-Saw is not only uſed by thoſe Work-men 
that make. Sawing Timber and Boards their whole 
buſineſs, but is allo for ſmail matrers uſed by Joyn- 
ers, when what they have ro do, may perhaps be 
as ſoon done at home, as they can carry or ſend it 
ro the Sawycrs. The fhanner of their working is 
both alike, for if it be a Board they would lit off a 
piece of Timber, or if they would take any ſquare, 
Quarter, or Batten, &c. off, they firſt ſer off heir 
Scantlin : For Example, If it be an Inch ( or more, 
or leſs) they would take off a piece of Stuff, they 
open the points of their Compaſſes to an Inch mea- 
ſure on their Rule, and ſo much more as they rec- 
kon the kerf of the Saw will make, and from on ſide 
of their Stuff they ſer off at either end of the Stuff, 
the Diſtance of the points of their Compaſles ; at 
this Diſtance therefore they make with the points 
of their Compaſſes a prick at either end of the 
Stuff; Then with Chaulk they whiten a line, -by 
rubbing the Chaulk pretty hard upon it; Then 
one holds the line at one end upon the prick made 
there, and the other ſtrains the line pretty ſtiff yu 
on the prick at the other end ; then whilſt . the 
line is thus ſtrain'd, one of them berween his Fin- 
ger and Thumb draws the middle of the line di- 
retly upright, to a convenient height (that ir 
may ſpring hard enough down) and then lets it 
go again, ſo that it ſwiftly applies to its firſt poſi- 
tion, and ſtrikes ſo ſtrongly againſt rhe Stuff, that 
the duſt, or attoms of the Chaulk that were rubbed 
into the Line; ſhake our of it, and remain upon the 
Stuff. And thus alſo thay mark the under-ſide of 
cheir Stuff : This is called Lining of the Stuff: ny the 

| ru 
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Stuff cut into thoſe lines ſhall be called Zach-Suff, 
becauſe the Compaſles that prickt the Stuff, were 
opened wider by the width of the kerf than an Inch 
meaſure upon. the Rule: But had the Compaſſes 
been opened but an Inch exactly, that piece 
Sawn oft ſhould, in Workmen's Language, have been 
called Inch-prickt, thereby giving to underſtand that 
it is half the breadrh of the kerf thinner than an Inch : 
And thus they call all ;other Scantlins 2 Zrches, 2- [- 
ches, 3 Inches, &c. Sawn, or Prickt. 

When two Work-men are not at hand to hold the 
line at both ends, he that lines it, ſtrikes one point of 
his Compaſs, or ſometimes a Pricker, or a Nale aflope 
towards that end into the prick ſer off, and putting 
the nooſe at the end of his line over his Compaſles, 
Sc. goes to the other end, and ſtrains his line-on thar 
prick, and ſtrikes it as before. | 

The Stuff being thus lined is faſtned with wedg- 
es over the Pit, (if the Joyner be accommodated 
with a Pt ) if he have none, he makes ſhift with 
two high frames a little more than Man high in its 
ſtead, ( called great 7ruſſe/s ) with four Legs, theſe 
Legs ſtand ſpreading outwards, that they may ſtand 
the firmer: Over theſe twq 7rſſe/s the Stuffs laid, 
and firmly faſtned that it ſhake not. Irs outer 
ſide from whence the Pricks were ſet off muſt be 
Perpendicular, which you mult try by a Plumb-line, 
for ſhould the top edge of that fide, hang never ſo 
little over the bottom edge, or the bottom edge 
not lie ſo far our as the top edge, the Scantlin you 
Saw off would not be of an equal thickneſs on the 
Top or Bottom : Becauſe the Saw is to work cxact- 
ty perpendicular. Then with the Piz-Saw they en- 
ter the one end of the Stuff, the 7op-man at the 
Top, and the Pitz-man under him: the Top-man ob- 
| {erving 
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ſerving to guide the Saw cxaftly in the line: and 
withall drawing the Saw ſomewhat towards him 
when the Saw gocs down; and the Pi/-ma drawing 
it with all his ſtrength perpendicularly down; bur 
not ſo low that the upper and lower handles of the 
Saw ſink below both their managements : Then 
bearing the Teerh of the Saw a little oft the Stuff, 
the 7op-man draws the Saw up again, and the 
Pit-man aſſiſts, or caſes him in it, and thus they con- 
tinue ſawing on. till the Saw has run through the 
whole length upon the Stuff. But when the kerf 
is made ſo long, that by the working of the Saw 
the Pieces of Stuff on either ſide will ſhake againſt 
one another, and ſo more, or leſs, hinder the eafie 
progreſs of the Saw, they drive a Wedge ſo far in 
the kerf as they dare do for fear of {ſplitting the 
Stuff, and ſo provide the Saw freer and cafier paſ- 
ſage through the Stuff: This Wedging they conti-« 
nue ſo oft as they find occaſion. 
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MECHANICK EXERCISES: 


OR, 5 
The Doctrine of Handy-Works. 


Continued in the ART of FOTNERT. 
Q 28. The Uſe of the Whip-Saw, marked N in Plate 4. 


Tt Whip-Saw is uſed by Joyners, to Saw ſuch 
greater pieces of Stuft that the F7and-Saw will 
not caſily reach through; when they uſe ir, the Stuff 
is laid upon the 7ryſſe/, marked O in Plate 5. in the 
Angles of it. Then two Men takes each an handle 
of the Saw; He to whom the Teeth of the Saw 
points, drawing to him, and the other thruſting 
from him: And ( as before ) the Saw having run its 
length, is lifted gently over the Stuff to recover ano- 
ther ſtroak of the Sau. 


S 29. The uſe of the Hand-Saw marked D, 
the Frame or Bow Saw, the Tennant- 
Saw, marked O in Plate 4. 


Theſe Saws are acommodated for a ſingle Man's 
uſe, and cut forward as the other Saws do. The 
office of the Cheeks made to the Frame-Saw is, by 
the twiſted Cord and Tongue in the middle, to 
draw the upper ends of the Checks cloſer together, 
that the lower end of the Cheeks may be drawn 
the wider aſunder, and ſtrain the Blade of the Sar the 
ſtraighter. The 7ennant-Saw, being thin, hath a Back to 
keep it from bending. 

d 30. The 
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d 70. The Uſe of the Compaſs-Saw, marked Q Plate 4. 


The Compaſs-Saw ſhould not have its Teeth Set, 
as other Saws haye; but the edge of it ſhould be 
made ſo broad, and the back fo thin, that it may 
ealily follow the broad edge, without having its. 
Teeth Set; for if the Teeth be Set, the blade muſt be 
thin, or elſe the Teeth will not bow over the Blade, 
and if it be thin, ( conſidering the Blade is fo nar- 
row) it will not be ſtrong enough to abide tough wark, 
but at never fo little an irregular thruſt, will bow, 
and, art laſt, break; yet for cheapneſs, they are many 
times made ſo thin that the Teeth require a ſetting. 
Its office is to cut a round, or any other Compaſs kerf; 
and; therefore the edge muſt be made broad, and 
the back thin, that the Back may have a wide kerf to 


turn 1n. 


d 31. Of the Rule marked D in Plate 5. 


The uſe of the Rule is to meaſure Feet, Inches, 
and parts of Inches, which, for that Purpoſe, - arc 
marked upon the flat and ſmooth ſides of the Rule, and 
numbred with Inches, and hath every Inch divided 
into two halfs, and every half mto two quarters, and 
every quarter ito two half-quarters; ſo that every 
Inch is divided into eight cqual parts; And theſe Inches. 
are numbred from one end of the Ru/e to the other ; 
which commonly is in all 24 Inches: which is a Two- 
Foot Rule. 

They have commonly both Board and Timber 
. meaſure, &'c. marked upon them, for the finding 
both the ſuperficial and ſolid Content of Board or 
Timber : The uſe of which Lines and Tables ha- 


ving 
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ving been often taught by others, and being more 
athematical rhan Mechanical, is ufproper for me 
to meddle with in this Place : but rather to refer to 
thoſe Books. 

But the manual uſe of it is, either to meaſure length 
with ir, or to draw a ſtraight line by the fide of it, 
or to Try the ſ{traightnels, or flatneſs, of their Work 
with. They Try their work by applying one of its 
edges to the flat of the wrought fide of their Work, and 
bring their Eye as cloſe as they can, to ſec if they can 
ſee light berween the edge of the Rule and their Work : 
If they cannot, they conclude their work is 7ry, and 
well wrought. x 


$ 32. Of the Compaſles marked E in Plate 5. 


aa The Joynt, bb the Cheeks of the Joynt, cc the 
Shanks, dd the Points. Their Office is to deſcribe 
Circles, and ſet off Diſtances from their Rule, or any 
other meaſure, to their Work. : 


S 33. Of the Glew-pot marked F i» Plate 5. 


The G/ew-pot is commonly made of good thick Lead, 
that by its ſubſtance ir may retain a heat the longer, 
that the Glew Ch1// not (as Work-men ſay when it cools) 
when it is to be uſed, 


S 34. Of Chuſing and Boiling Glew. 


The cleareſt, drieſt, "and moſt tranſparent Glew 
is the beſt: when you boil it, break it with your 
Hammer into ſmall pieces, and pur it into a clean 
Skillet, or Pipkin, by no means greaſie:, for thar 


will ſpoil the clammineſs of the Glew, pur to ic ſo 
P 2 much 
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much Water as is convenient to diſſolve the Glew, 
and to make it, when it is hot, about the thickneſs 
of the White of an Egg : the quantity of water can- 
not- be aſſigned, becaule of the different quality there is 
in Glew : keep it ſtirring whilſt it is melting, and ler 
it not ſtick to the ſides or bottom of the Veſſel: 
When it is well boiled, pour it into your Glew-pat 

to uſe, but let your Glew-pot be very clean. When it 
is cold, and you would heart it again in your Glew- 
pot, you muſt take great care that it burn not to 
the ſides or bottom of the Glew-por, for that burning 
either turns to a thick hard $kin, or elſe to a burnt 
Cinder-like Subſtance, which if it mingle with the 
Glew, will ſpoil it all ; becauſe by irs Subſtance it will 
bear the two Joints you are to Glew together, off 
cach orher. 

When (with often hcating) the Glew grows too thick, 
you may put more water to it ; but then you muſt 
make it very hot, leſt the Glew and Water do not 
wholly incorporate. — 

Some Joyners wall ( when their Glew is too thick ) 
put Small Beer into: it, thinking it ſtrengthens it : 
t have tried it, and could ncver find it io, bur think 
it rather makes the Glew weaker, eſpecially if the 
Small Beer chance to be new, and its Yelt not well 
tertled from it, or ſo ſtale, that it b2 cither Dreggy, 
or any whit mingled with the Sertlings of the Cask. 


S 35- Of Uſing the Glew. 


Your Glew muft be very warm, for then it is 
thianeſt, and as it chills, it. thickens : with a ſmall Bruſh 
you muſt ſmear the Glew welt upon the Joint 
of each picce you are to Glew together ; And before 
you ſet them as they are.to ſtand, you mult joſtle them 

| one: 
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one upon the other, that the Glew may very well 
touch and take hold of the Wood ; and that the Glew 
on each Joints may well incorporate. Then fir the two 
Joints as they muſt ſtand ; And when you ſet them 
by to dry, let the one ſtand upright upon the other; 
For if they ſtand a-ſlope, the ——_ of the Stuff when 
it leans upon two extream edges, may make one end of 
the Joint Oper. 


S 36. Of the Waving Engine. 


The Waving Engine diſcribed in Plate 5. Fig. 7. 
Hath AB a long ſquare Plank, of about ſeyen Inch- 
&s broad, five Foot long, and an Inch and half 
thick : All along the length of this Plank, on the 
middle between the two ſides, runs a Rabbet, as part 
of it 1s ſcen at C: upon this Rabber rides a Block, 
with a Groove in its under fide: This Block is a- 
bour three Inches iquare, and ten Inches long, ha- 
ying ncar the hinder end of ir a wooden Handle going 
through it, of about on? Inch Diameter, as DE: 
Art the Fore-cnd of this Block is faſtned a Vice, 
ſomewhat larger than a great Hand-Vice, as at F : The 
Greove in the Block is made fit to receive the Rabber on 
the Plank. 

Art the farther end of the Plank is erc&ted a 
{quare ſtrong piece of wood, abour ſix Inches high, 
and five Inches ſquare, as G. . This Square Piece 
hath a ſquare wide Morteſs in it on the Top, as at 
H. Upon the top of this ſquare piece is a ſtrong 
ſquare flat Iron Coller, ſomewhat looſly firred on, 
having two Male Screws fitred into two Female 
Screws, to ſcrew againſt that part of the Wooden 
Piece un-mortefſed at the Top, marked L, that ir 
may draw the Iron Coller hard againſt che Iron 
marked 
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-marked Q, and keep ir ſtiff againſt rhe fore-ſide of 
che un-morteſſed Piece, marked L, when the piece 
Q is ſer to its convenient heighth ; and on the other 
ſide the ſquare wooden Piece is fitted another Tron 
ſcrew, having to the end of its ſhank faſtned a round 
Iron Plate which lies within the hollow of this wooden 
piece, and therefore cannot in Draft be ſeen in its 
proper place ; But I have deſcribed it a part, as at M. 
( Fig. 9.) Its Nut is placed at M, on the wooden 
Piece. On the farther ſide of the wooden Piece is fitted 
a Wooden Screw called a #0, as at N. Through 
the farther and hither fide of the ſquare Wooden Piece 
is fitted a flat Piece of Iron, about three quarters of 
an Inch Broad, and one quarter of an Inch thick, 
ſtanding on edge upon the Plank ; but irs upper edge 
is filed round : ( the reaſon you will find by and by : ) 
Irs hither end comes through the wooden Piece, as at 
O, and its farther end on the oppoſite fide of the 
wooden piece. 

Upright in the hollow ſquare of the wooden 
picce ſtands an Zror, as at Q, whoſe lower end is cut 
into the form of the Molding you intend your work 
{hall have. 

In the fore ſide of this wooden Piece is a ſquarc hole, 
aSatR, called the Mouth, 

To this Engine belongs a thin flat piece of hard 
Wood, about an Inch and a quarter broad, and as 
long as the Rabber : It is disjunct from the En- 
gine, and in Fig. 8. is marked SS, called the Rack - 
ir hath its under flat cut into thoſe faſhioned 
wayes you intend your work ſhall have : The hol- 
low of theſe waves are made to comply with the 
round edge of flat Plate of Iron marken O ( deſcri- 
bed before ) for when one end of the Riglet you 
wave, is, with the Vice, Screwed to the plain m_ 

| the 
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the Rack, and the other end: put” through the. 
Mouth of the wooden Piece, as: at T T, fo as the. 
hollow of the wave on the under-ſide of the Rack 
may lie upon the round edge of the flat Tron Plate 
ſer on edge, as at O, and the Iron Q, is ſtrong fitred 
down upon the Riglet: Then if you lay hold of 
the Handles of the Block D E, and ſtrongly draw 
by them, the Rack and the Riglet will both toge- 

er ſlide through the Mouth of the wooden Piece : 
And as the Rounds of the Rack ride over the round 
edge of the flat Iron, the Rack and Rigler will mount 
up to the Iron Q, and as the kan + of the Waves 
on the under ſide of the Rack ſlides off the Iron on 
edge, the Rack and Riglet will ſink, and ſo in a 
progreſſion ( or more) the Rigler will on its up 
ſide receive the form of the ſeveral waves on the under 
fide of the Rack, and alſo the form, or Molding, that is 
on the edge of the bottom of the Iron, and ſo at once 
the Rigler will be both molded and waved. 

Burt before you draw the Rack through the Engine, 
you muſt conſider rhe office of the Knob N, and the 
office of the Iron Screw M; For by them the Rack is 
fcrewed evenly under the Iron Q. And you muſt be 
careful that the Groove: of the Block ſlip not off the 
Rabbet on the Plank : For. by theſe Screws, and the 
Rabber and Groove, your work will be evenly gaged 
all the way ( as 1 fad before ) under the edge of the 
Iron Q, and keep it from ſliding either to the right, or 
left hand, as you draw it through the Engine. 


S 37. Of Wainfcoting Rooms. 


AAA (inPlate 7.) The Stiles. B The Baſe, C 
The Lower Rail. D The Swr-Baſe. E E The Middle 
Rail,, or Rails. F The Frieſe-Rail. G The _—_— 

| H The 
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H The Cornice. I The Lying Panne/, K The Large 
Pannel. L The Frieje Pannel. | 

In Wainſcoting of Rooms there is, for the moſt 

art, but -rwo heights of Pannels uſed ; unleſs the 

oom to be Wainſcoted be above ten foot high, as 
ſome are eleven or twelve Foot high, and then three 
Heighths of Pannels are uſed : As I The Lying Pane, 
above the Baſe. K The Large Panel above the Middle 
Rail: And L The Frieſe Pannel above the Frieſe Rail. 

| The Frieſe Railis ro have the ſame breadth the Margent 
of the Stile hath ; The Middle Rail hath commonly two 
breadths of the Margent of the Stzle, viz. one breadth 
above the Sur-baſe, and the other below the Sur-baſe. 
And the Upper and Lower Rails have alſo cach the ſame 
breadth with the Margent of the Sz//e. 

Thoſe Moldings above the Prickt-line on the Top, 
as H, are called the Cornice. 

Sometimes ( and eſpecially in Low Rooms ) there is 
no Baſe or Sur-baſe uſed, and then the Middle and Lower 
Rail need not be ſo broad : For the Middle Rail need 
not be above a third part more than the Margert of the 
Rail: andthe Lower-Rail you may make of what breadth 
you ſee conyenient : They are commonly about three 
Inches and an half, or four Inches broad, yer this is no 


Rule : For ſometimes Workmen make only a flat Plinth 


ſerve. 

You may ( if you will) adorn the outer edges of the 
Stiles and Rails with a ſmall Molding: And you may 
( if you will ) Bevil away the outer edges of the Panels, 
and leave a Table in the middle of the Pannel. 
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An Explanation of Terms uſed among Joyners. 


When firſt began to Print theſe Exerciſes, I marked 

ſome Terms in Joinery with ſuperiour Letters ( as 
Printers call them ) thus * >< &c. intending, at the 
latter end of theſe Exerciſes, to have explained the 
Terms thoſe Letters referr'd to : But upon conſider- 
ation that thoſe ' Terms might often be uſed in this 
Diſcourſe, when the Superiour Letter was out of ſight, 
and perhaps its poſition ( where ) forgotten ; I have 
changed my mind, and left out the Superiour Letters 
beyond fol. 66. and inſtead of thoſe References give 
you this Alphabetical Table of Terms, by which you 
may always more readily find the Explanation, though 
you often meet with the Term. _ 


A 


Architrave. See Plate 6. /. is the Architrave Molding. 
Augre $ 24. Plat 4. fig. K. 


B 


Baſe. See Plate 6. h. And Plate 7. B. 

Bead. See Plate 6. a. 

Bed-molding. See Plate 6. 4. 

Baſil. The Baſil is an angle the edge of a Tool is 
ground away to. Sce fol. 71. 

Batten. 1s a Scantling of ſtuff either rwo, three or 
four Inches Broad : and is ſeldom above an Inch thick : 
and the length unlimmirred. 

Beak. The end of the Hold-faſt. . See fol. 50, 61. 

Bench-Screw. See Plate 4. A g. and fol. 60. 

Bevil. Any ſloping Angle that is not a ſquare, is 
called a Bevil. See fol. 60 85. F 19. and Plate 4. F. 

Bitt. See E 22. 

Bow-ſaw. Plate 4. O. 

Q C 
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C 


Capital. See Plate 6. g. 

Caſt. Stuff is ſaid to Caſt, or warp, when by its own 
droughth or moiſture, or the droughth or moiſture of 
the Air, or other accident, it alters its flatneſs and 
ſtraightnelſs. | 

Clamp. When a Piece of Board is fitred with the 
Grain to the end of another piece of Board croſs the 
Grain the firſt Board is Clamp? Thus the ends of 
Tables are commonly Clamp't to preferve them from 
warping. 

Compaſs-ſaw. See fol. 9. and Plate 4. fig. R. 

Cornice. See Place 6. 9. and Plare 7. H. 

Croſs-grained-ſtuff. Scuff is Croſs-grained when a 
Bough or ſome Branch ſhoots out on that part of the 
Trunk of the Tree; For the Bough or branch ſhoot- 
ing forwards, the Grain of that branch ſhoots forwards 
alto, and fo runs a-croſs the Grain of the Trunk ; 
and if they be well grown together, it will ſcarce be 
perceived in ſome\ſtuff, but in working ; yet in Deal 
Boards, thoſe Boughs, or Branches are Knots, and 
eaſily perceiv'd, and- if it grew up young with the 
Trunk, then inſtead of a Knot you will find a Curling 
in the Stuff when it is wrought. 

Curling-/tiff. If the Bough or Branch rhat ſhoots 
out of the Trunk of a Tree be large, and the ſtuff in 
that place fawn ſomewhat a-flope, when that ſtuff 
comes under the Plane you will find a Turning about 
or Curling on that place upon the. Stuff ; and in a 
ſtraight progreſs of the Plane the Iron will cut with, 
and ſuddenly- a-croſs the Grain, and that more or leſs 
as the Bough grew in the youth of the Tree, or grew 
more or leſs upright, or elſe ſloping to the Trunk, 
or was ſawn ſo. Such Stuff theretore is called Curling- 


Sruff. | D 
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D. 


Door-caſe. Is the Fram'd work about the Door. | 


Double-Screw. See fol. 60. Plate 4. fig. g. on the 
Work-bench A. 


F. 


Facia, Sce Plate 6. 8. | | 

Fence. See F 8. Uſe of the Plow, and PI. 4. fig. B 6. | 

Fine-ſet. The Trons of Planes ate ſer Fine, or Rank. | 
They are ſet fine, when they ſtand ſo ſhallow below 
the {ole of the Plane, that in working they take off a 
thin ſhaving. See 3. 

Flat Frieje. See Plate 6.5p. 

Fore»Plane. See FE 2. des Plarc 4 B r. 

Former. SeeF to. and Plate 4. C1. C3. 

Frame. See fol. 59, 60. 

Frame Saw, See F 28. and Plate 4. O. 

Free ſtuff. See S$ 3. 

Frieſe. See Plate 6. p. 

Frieſe Pannel. See Plate 7. L. 

Frieſe Rail. See plate 7. F. 

Frowy (tuff. See F 3. 


G. 
Gage. See F 21. and Plate 4. G. 
Gimblet. See F 23. and Plate 4 I. 
Gouge. See $ 14. C6. 
Groove. Sce fol. 69, 

H. 
Hammerehard. See Numb. I. fol. 58. 


Handle. See F 15. and Plate 4.D a. 


Hard ſtuff. See S 3. 
ard ſtuff. 3 Qs Flatehet. 
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Fatchet. See F 25. Plate 4 L. 

Head. Sec F 22. Plate 4. H a. 

Hold-faſt. See FS 1.Plate 4. A 4. 

Hook. See F 1. Plate 4. Ab. 


Husk. See Plate 6. . 


I 


Tnner-ſquare, See FE 15. and Plate 4.D 7d. 
Joint, See fol 59. 

Jointer. See F 4. and Plate 4.B 2. 

Tron. See F 2. and Plate 4. B 1 d. 


K. 
Kerf. The Sawn-away ſlit between two pieces of ſtuff, 


1s called a Kerf. See fol gs. 


Knob. See F 36. fol. 104. and Plate 5. fig. 7. N. 
Knot. Sec Plate G6. o. | 


L 


Large Pannel. Sce Plate 7. K. 
Lying Pannel. Sce Plate 7.1. 
Lower Rail. Sec Plate 7. H. 


M. 


Margent. See Plate 7. at AAA the flat breadrh of the: 


=_ beſides the Moldings, is called the Margent of the 
Stiles. 
Middle Rail. See Plate 7 E E. 
Miter. See fol. 60. 
Miter Box. See F 20. and Plate 5. fig. r. 
Miter ſquare. See F 18. and Plate. 4. E: 
Moldings. The ſeveral wrought-work made with 
Planes on. wood, is called Mo/dings. See Plate 6. 
Molding Planes. SeeSg. 
Morteſs.. 
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Morteſs. Is a ſquare hole cut in a piece of ſtuff; ro 
entertain a Tennant fit to it. See FE 17. 

Morteſs Chiſſel. SeeF 13. and Plate 4.C 5. 

Mouth. See F 2. B 7. a The Mouth. 


Q. 


Ogee. See Plate 6. c. 
Oval. See F 21. and Plate 4. G. 6. 
Outer Square. See F 15. and Plate. 4. Dc. 


of 


Pad. See F 22 and Plate 4. H 5. 

Pannel. In Plate 7. I K L are Pannels, but diſtin- 
guiſhed by their poſitions. 

Pare. The ſmooth cutting with the Paring-Chiflel is 
called Parine, 

Paring-Chiſſel. See F 11. and Plate 4. C 2. 

Pilaſter. See Plate 6. f. 

Peircer. See F 22. and Plate 4. H. 

Pit-man. The Sawyer that works in the Pit, is catled 
the Pit-man. 

Pit-Saw, The Pit-Saw is a great. Saw fitted. into a 
{ſquare Frame; as in Plate 4. M is a Pit-Saw. 

Planchier. In Plate 6. berwcen 4 and eis the Planchier. 

Plinth. See Plate 6. 

Plow. See F 8. and Plate 4. B 6. 

Pricker. Is vulgarly called an Awt : yet for Joyn- 
ers uſe it hath moſt commonly a ſquare blade, which 
enters the Wood better than a round Blade will ; 
becauſe the fquare Angle in turning it about breaks 
the Grain, and ſo the Wood is in lets danger of ſplit- 
ting. 


Re 
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R. 


Rabbet. See f 7. 

Rabbet Plane. Sec F 7. and Plate 4. B 5. 

Rack See Plate 5. Fig.,8. Read F 36. 

Rail. Sce Plate 7. AAA. 

Rank. The Iron of a Plane is ſaid to be ſet Rank, 
when its edge ſtands ſo far below the Sole of the 
Plane, that in working it will take off a thick ſhaving. 
Sce ES 3. 

Rank ſet. See Rank. 

Range. - The ſide of any work that runs ſtraight, 
without breaking into; angles, is faid to rw Range : 
Thus the Rails and Pannels of one ſtraight ſide of Wain- 
{coting is ſaid to run Range. | 

Return. The ſide that falls away from the. Fore- 
ſide of any Straight or Rank-work, is called. the 
Return. 

Riglet, Is a flat thin ſquare piece of Wood : Thus 
the pieces that are intended ro make the Frames for 
ſmall Piftures. &c.. before they are Moſded are called 
Riglets. 

Rub. See fol. 94. 


_ 


S. 


Saw-wreſt. See F 26 fol. 94. and Plate 4 O. 
Scantlin. The ſize that your Stuff is, intended-to be 
- CUT to. (A 
Scribe, When Joyners are to fit a ſide of a piece of 
Stuff -againſt the ſide of ſome other piece of Stuff, and 
the ſide of the piece of Stuff they are to fit to is not 
regular ; To nM ty theſe two pieces of Stuff join cloſe 
together all the way, they Scribe it, ( as they phraſe 
it, ) thus; They lay the piece of Stuff they _ » 
| cri 
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Scribe cloſe againſt the other piece of Stuff they intend. 
ro Scribe to, and open their Compaſles to the wideſt 
diſtance, theſe two pieces of Stuff bear off cach other : 
Then ( the Compaſles moving ſtiff in ther Joint ) the 
bear the point of one of the ſhanks againſt the ſide 
they intend to Scribe to, and with the point of the 
other ſhank they draw a line upon . the Stuff to be 
Scribed ; and then the points of the Compaſſes re- 
maining unremov'd, and your hand carriedevenly along 
by the {ide of the piece to be Scribed to, that line ſcrib- 
ed upon the piece intended to be Scribed, ſhall be pa- 
rallel to the irregular ſide intended to be Scribed to : 
And if you work away your Stuff exactly to that line, 
when theſe two pieces are put together, they ſhall feem 
a Joint. 

Shoot a Foint. See fol. 59. 

Skew-former. See F 12, and Plate 4. C 4. 

Smoothing Plane. See F 6. and Plate 4. B 4. 

Sole. See Plate 4. B 7. 644. The under-fide of a Plane 
is called the So/e. 

Square. See F 15. and Plate 4. D. 

Staff. See F 21. and Plate 4. G c. 

Staves. SecF 8. and Plate 4. B6. a 4. 

Stile. The upright Pieces AA in PI. 7. are Stiles. 

Stock. See F 22. and Plate 4. H<c. 

Stops. In Plate 6 & & are Stops. 

Stuff. The Wood that Joyners work upon they calt 
in general $Suff. 

Sur-baſe. In Plate 7. D is the Sur-bafe. | 

Swelling-Frieſe. In Plate 6. r is the Swellingofrieſe. 


Te. 


Table. In Plate 6. f is the Table. 


Taper. All ſorts of Stuff or work that are fiattewar: 
one 
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one end than atthe other, and diminiſh gradually from 
the biggeſt end, is ſaid to be 7aper. 

Tennant. Is a ſquare end fitted into a Morteſs. 
Sees 17. | 

Tennant Saw. In Plate 4. O. would be a Tennant Saw, 
were the flat of the Blade turned where the edge there 
ſtands. 

Tongue. See F 16. and Plate 4. D 5. 

Tooth. Sec F 21. and Plate 4. G a. 

Top-man. Of the two Sawyers, the uppermoſt is called 
the Top-man. 

Tote. See F 2. and Plate 4.B 1 4. 

Traverſe. See fol. 65. 

Truſſel. See fol. 97. and Plate 5. Fig. 3. 

Try. See 13. 


% 


V. 


Vaws-Cornice, SeePlate 6. e. 
Upper Cornice. See Plate 6. tf. 


W. 


Warp. The ſame that Caſt is. 

Waving Engine. See F 36. and Plate 5. 

Wedge. See F 2. and Plare 4. B x. c. 

Whetting-Block. See Plate 4. P. 

Whip-Saw. See Plate 4. N. 

Wreſt. See $ 26. and Plate 4. Q. 

Thus much of Joinery. The next Exerciſes will ( God 

willing ) be of Carpenzry. 
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MECHANICK EXERCISES: 
_ OR, 


The Doctrine of Handy-Works. 


Applied to the ART of Houſe-C arpentry. 


Eing now come to excrcife upon the Carpe 
ters Trade, it may be expected, by ſome, that 
I ſhould inſiſt upou Architeture, it being fo 
abſolutely neceſſary for Builders to be ac- 
quainted with : But my Anſwer to rhem is, 

that there are ſo many Books of ArchiteCture extant, 

and in them the Rules ſo well, ſo copiouſly, and fo 
compleatly, handled, that it is needleſs for me to ſay 
any thing of that Science : Nor do I think any man 
that ſhould, can do more than colle& our of their 

Books, and pcrhaps deliver their Meanings in his own 

Words. Beſides, Archite{ure is a Mathemarical Science, 

and therefore diflerent from my preſent undertakings, 

which arc (as by my Tuttle ) Mechanick Exerciſes : 

yet becauſe Books of ArchiteEture are as necellary for a 

Builder to underſtand as the uſe of Tools ; and leſt fomc 

Builders ſhould not know how to enquire for them, 

T ſhall ar the latter end of Carpentry give you the Names 

of ſome Authors, eſpecially ſuch as are printed in the 

Engliſh Tongue. 

Some may perhaps alſo think it had been more 


proper for me in theſe Exerciſes to haye introduced -- 
R Cars 


— 
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Carpentry before Joynery, becauſe Neceſſity ( the Mo- 
ther of Invention ) did doubtleſs compel our Fore-fa- 
thers in the beginning to uſe the conveniency of the 
firſt, rather than the extravagancy of the laſt. I con- 
feſs, I conſidered it my ſelf, and had in my own rea- 
ſon been perſuaded to it, but that I alſo conſidered, 
that the Rules they both work by are upon the mat- 
ter the fame, in Sawing, Morteſſing, Tenanting, Scribing, 
Paring, Plaining, Moulding, &c. and likewiſe the Tools 
they work with the ſame, though ſome of them ſome- 
what ſtronger for Carpenter's uſe than they need be 
for Joyners ; becauſe Joyners work more curiouſly, and 
obſerye the Rules more exatly than Carpenters need 
do. And thereforel ſay it was, thatI began with Joy- 
ners before Carpentry ; for he that knows how to work 
curiouſly, may, when he liſts, work ſlightly ; when*as 
they that are taught to work more roughly, do with 
grcater difficulty perform more curious and nice work.. 
Thus we ſee Joyners work their Tables exactly flat and 
ſmooth, and ſhoot their Joint ſo true, that the whole 
Table ſhews all one piece: But the Floors Carpenters 
lay are alſo by the Rule of Carpentry to be hid flat and 
true, and ſhall yer be well cnough laid, though not ſo- 
exactly flat and ſmoorh as a Tablc. | 

Yet though the Rules Joyncrs and Carpenters work 
by are fo near the ſame, and the-Tools they work 
with, and Stuff they work upon, the fame; yer there 
are many Requiſites proper to a Carpenter, ( eſpecially 
a Maſter Carpenter) that a Joyner need take little no- 
tice of, which after I have deſcribed the Carpenters 


Tools that arc not expreſt among the Joyners, I ſhall , 
ſpeak to. 


Sn. 
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 $ 1. Of ſeveral Tools uſed in Carpentry, that are 
not uſed in Joynery. And firſt of the Ax 


He Ax marked A in Plate 8. is (as you ſee) differ- 

ent from what the Joyners Hatcher is, both in ſize 
and form; theirs being a light Hatchet, with a Baſil edge 
on its left ſide, becauſe it is to be uſed with one hand, 
and therefore hath a ſhort Handle : But the Carpen- 
ter's Ax being to hew great Stuff, is made much deeper 
and heavier, and its edge. tapering into the middle of 
its Blade. It hath a long Handle, becauſe it is uled 
with both their hands, to ſquare or beyel their Tim- 
bers. 
| When they uſe the Ax, the Timber hath commonly 
ſome Bauk or Log laid under it near cach end, that the 
edge of the Ax may be in leſs danger of ſtriking into the 
ground, when they hew near the bottom of the Timber. 
And they commonly ſtand on that ſide the Timber they 
hew upon. 


S 2. Of the Adz, and its uſe. 


He A44z marked B in P/ate $. hath its Blade made 
thin, and ſomewhat arching. As the Ax hath its 
edge parallel to its Handle, to the Az hath irs edge 
athwart the Handle, and is ground to a Baſil on its in- 
ſide to irs outer edge : wherefore when it is bluntthey 
cannot well grind it, unleſs they take its Helye out of 
its Eye. 

Its general uſe is to take thin Chips off Timber or 
Boards, and to take off thoſe irregularities that the Ax 
by reaſon of its form cannot well come at ; and that a 
Plain ( though rank ſet) will not make riddance enough 


with. 


R 2 Ir 
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It is moſt uſed for the taking off the irregularities on 
the framed work of a Floor, when it is framed and pin'd 
rogether, and laid on its place ; for that lying flarunder 
them, the edge of the Ax being parallel to its Handle 
( as aforcſaid ) cannot come at the irrcgularirics to take 
them oft; but the 4dz having its les athwart the 
Handle will. Again, upon ſome Poſts framed upright, 
and range with other framed work cloſe to it, the edge 
of the Ax cannot come at the irregularities ( for the 
reaſon aforeſaid ) but the 4dz will. And the like for the 
irregularities of framed work on a Ceiling, &c. 

When they work upon the framed work of a Floor, 
they take the end of the Handle in both their hands, 
placing themſelves directly before the irregularity, ata 
{mall diſtance, ſtradling a little with both their Legs, to 
prevent danger from the edge of the Az, and ſo by de- 
grees hew of the irregularity. Bur if they hew upon an 
Upright, they ſtand directly before ir. 

They ſometimes uſe the Adz upon ſmall thin Stuff, 
ro make it thinner, ( but this is many times when the 
Ax, or ſome other propercr Tool, lies not at hand ) 
and then they lay their Stuff upon the Floor, and hold. 
one end of it down with the Ball of the Foor, if the 
Stuff be long enough ; if not, with the ends of their 
Toes, and fo he it lightly away to their ſize, or form, 


or both. 


$ 3. 
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$ 3. Of Carpenters Chiſlels in general. 


"Hough Carpenters for their finer work uſe all 
the ſorts of Chiſſe/s deſcribed in Exerciſe 4. yet are 
not thoſe ſorts of Chiſſe/s ſtrong enough for their rough- 
er and more common work, and therefore they alſo 
uſe a ſtronger ſort of Chiſſe/s ; and diſtinguiſh them by 
the name of Socke?-Chiſſe/s : For whereas thoſe Chiſ- 
ſels Joyners uſe have their wooden heads made hol- 
low to receive the Iron Sprig above the Shoulder of 
the Shank, Carpenters have their Shank made with an 
bollow Sccket atits top, to receive a ſtrong wooden Sprig 
made to fit into that Socket, with a ſquare Shoulder 
above it, the thicknefs of the Iron of the Socket, or 
ſomewhat more ; which makes ir much more ſtrong, 
and able to endure the heavy blows of the 1Mallet they 
lay upon the head of the Chiſſe/. And the Shanks and 
Blades are made ſtronger for Carpenters uſe than they 
arc for Joyners. *” 
Of thele Socket Chiſe/s they have of the ſeveral ſorts 
deſcribed in Joinery, though nor all ſeverally diſtin- 
guiſhed by their names ; for they call them /Yalf-Inch, 
1 hree-quarter-Inch Chiſſe!s, ich and half, Twc-Inch, to 
Three-Inch Chiſſel, according to the breadth of the Blade. 
Bur their Uſes arc the ſame mentioned in Joinery, 
though the manner of ufing them be ſomewhat difler- 
ent too : For, as I told you in Joinery, the Joyners 
preſs the edge of the Blade into the Stuff, with the 
ſtrength of their Shoulders, bur the Carpenters with 
the force of the blows of the Mallet. And the Joy- 
ners guide their Chiſſe/s difterently from what the Car- 
penters do their Socket Chiſſels ; for the Joyners hold 
the Shank and Blade of their Chiſſels, as 1 Jeſeribed in 


ky. 5 Numb... 
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Numb. 4. Set. 11. but the Carpenters hold the Shank 

of their Chiſſels in their clutched left hand, and beat upon 

the Head with the 7a/let in the _ See the Figure of 
1 


the Socket Chiſsel in Plate 8. C. with its Head. a out of the 


Socket. 


F 4. Of the Ripping Chiſlel, an ts uſe. 


He Ripping Chiſſel deſcribed Plate 8. D. is a Soc« 

ket Chiſſel, and is about an Inch broad, and 
hath a blunt edge. Its edge hath not a Baji/, as almoſt 
all other Chiſse/s have, os therefore would more pro- 
perly be called a Wedge than a Chifſe/. Burt moſt com- 
monly Carpenters uſe an old caſt off Chiſſe/ for a Ripping 
Chiſſel. 

Irs office is not to cut Wood, as others do, but to rip 
or tear two pieces of wood faſtned rogether from one 
another, by entering the blunt edge of it between 
the two pieces, and then knocking hard with the Mal- 
let upon the head of the Handle, till you drive the 
thicker part of it between the two pieces, and 1o 
force the power that holds them together ( be it Nails, 
or otherwiſe) ro let go their hold : For its blunt 
edge ſhould be made of Steel, and well tempered, ſo 
that if you knock with ſtrong blows of the Maller 
the Chiſſel[s edge upon a Nail ( though of ſome conſi- 
derable ſubſtance) it may cut or brake it ſhort aſun- 
der. If you cannot, at once, placing the Ripping-Chiſ 
e/ part the two pieces, you mult uſe two Ripping-Chiſ/- 
els, placing rhe {econd at the remoteſt entrance in the 
breach, and driving that home will both open the 
breach wider, and looſen the firſt Ripping-Chiſſe/, fo 
that you may take it out again, and place it farther 
in the breach : And fo you muſt continue edging my 

ther 
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ther and farther, till you have ſeparated your intended 
pieces. 

It is ſometimes uſed when Carpenters have commit=- 
red error in their work, and muſt undo what they did, 
ro mend it. But it is generally uſed in all Altcrations, 
and old work. 


S 5. Of the Draw-knife, and its uſe. 


He Draw-knife deſcribed Plate 8. E. is ſeldom 
uſed about Houlſe-building, but for the making 
of tome ſorts of Houſhold-ſtuff; as the Legs of Crick- 
. ets, the Rounds of Laddcrs, the Rails to lay Cheeſe or 
Bacon on, &c. 
When they uſe it, they ſer one end of their work a- 
| ry their Breaſt, and the other cnd againſt their Work 
nch, or ſome hollow angle that may keep it from ſlip- 
ping, and ſo preſſing the work a little hard with their 
Breaſt againſt the Bench, to keep it ſteddy in its poſition, 
they with the Handles of the Draw-t»ife in both their 
hands, enter the edge of the Prawr-txife into the work, 
and draw Chips almoſt the length oftheir work, and fo 
imoothen ir quickly. 


F 6. Of Hook-Pins, and their uſe. 


He Hook-Pin is deſcribed Plate 8 +: 4 the P FA 

b the Hook, c the Head. Its office is to pin the 
Frame of a Floor or Frame of a Roof together, whillt 
it is framing, or whilſt it is fitting into its poſition. 
They have many of theſe F/ook-P:ns to drive into the 
leveral angles of the Frame. Theſe they drive into 
the Pin-holes through the Morteſies and Tennants, 


and being made taper, do with a Hammer ſtriking on 
the 
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the bottom of it knock it out again; or they moſt 
commonly ſtrike under the Hook, and fo knock it out. 
Then if the Frame lie in its place, they pin it up with 
wooden Pins. 


S 7. Of the Level, and its »/e. 


He Leve! deſcribed Plate $8. G. a a the Level, þ 

the Plumbet, c the Plumb-line, d d the Perpendi- 
c«/ar mark'd from the top to the bottom of the Board. 
The Leve/ is from two to ten foot long, that it may 
reach over a conſiderable length of the Work. If the 
Plumb-line hang juſt upon the Perpendicular d d, 
when the Level is ſet flat down upon the work, the 
work is Leyel : Bur if it hang on cither ſide the Per- 
pendicular, the Floor, or Work, mult be raiſed on that 
ſide, till the Plumb-line hang exactly upon the Per- 


pendicular. 


S 8. Of the Plumb-line, and ts uſe. 


He Plumb-line is deſcribed Plate 8. H. a the 

Line Rowl, b the Line. Ir is uſed to try the up- 

right ſtanding of Poſts, or other work that is to ſtand 
perpendicular to the Ground Plot; and then they 
draw off ſo much Line as is neceſſary, and faſten the 
reſt of the Line there, upon the Live Row! with a Slip- 
knct, that no more Line turn off. They hold the end 
of the Line between their Finger and Thumb half the 
Diameter of the Line Row/ off one corner of the Poſt, 
or Work, and if the Lize and Corncr of the Poſt be 
parallel ro each other, the Poſt is upright : But if 
the Poſt be not parallel] to the Lize, bur its botrom 
ſtands more than half the Diameter of the Line _ 
rom 


nA 
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from the Line, the Poſt hangs ſo much over the bot- 
tom of the Poſt on that ſide the Line bears off, and muſt 
be forced backwards till the fide of the Poſt and the 
Line become parallel to each other. Bur if the bot- 
tom of rhe corner of the Poſt ſtands out from the top of 
the Line, rhe Poſt muſt be forced forwards to comply 
with the Line. 


'$ 9. Of the Hammer, and its uſe, 


| He Hammer is deſcribed Plate 8. 1. a the Fce. þ 

the Claw, cc the Fer at the return ſides of the C/w. 
This Tool was forgot to be deſcribed in Joynery, though 
they uſe Zammers too, and therefore | bring it in here. 
Its chief uſe is for driving Nails into work, and draw- 
ing Nails out of work. 

There is required a pretty $kill in driving a Nail; 
for if ( when you fer the point of a Nail ) you be 
not curious in obſerving to ſtrike rhe flat face of the 
Hammer perpendiculary down upon the Perfndi- 
cular of the Shank, the Nail ( unlcts it have good en- 
trance ) will ſtarr aſide, or bow, or break ; and then 
you will be forced to draw it out again with the 
Claw of the Z/ammer. Therefore you may lee a reaſon 
when you buy a Z/1mmer, to clule one with a true flat 
Face. 

A lictle trick is ſometimes uſed among ſome ( thar 
would be thought cunning Carpenters ) privately to 
touch the head of the Nail with a lirtle Ear-wax, and 
then lay a wager with a ſtranger to the Trick, that he 
{hall not drive that Nail up to the Head with ſo many 
blows. The ſtranger thinks he ſhall aſſuredly win, but 
does aſſuredly loſe; for the Fammer no tooner touches 
the Head of the Nail, bur inſtead of entring the woo 

S TH 
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it flies away, notwithſtanding his utmoſt care in ſtrik- 
ing it down-right. 


F 10. Of the Commander, and 7ts ſe. 


He Commander is deſcribed Plate 8. K. Ir is 

indeed buta very great wooden Ma/let, with an 

Handle about three foot long, to uſe in both the 
hands. 

It is uſed to knock on the Corners of Framed work, 
to ſet them into rheir poſition. It is alſo uſed to drive 
ſmall wooden Piles into the ground, &c. or where grea- 
cer Engines may be ſpared. "0 


S 11. Of the Crow, and ?ts uſe. 


He Crow is deſcribed in P/are 8. L. a the Shawk, b& 

the Claws, c the Pike-end. It is uſed as a Lever to 

to lift up the ends of great heavy Timber, when cither a 

Bauk, or aRowler, is to be laid under it; and then they 

thruſt the Claws between the Ground and the Timber, 

and laying a Bauk, or ſome 1uch ſtuff behind the Crow, 

they draw the other end of the Shank backwards, and fo: 
raiſe the Timber, 


F 12 Of the Drug, and its uſe. 


He Drug deſcribed Plate 9. A. is made ſomewhat 
K like a low narrow Carr. It is uſed for the carriage 
of Timber, and then is drawn by the Handle a a, by 
£wo or more men, according as the weight ofthe Timber 
may require. 
There are alſo ſome Engines uſed in Carpentry, 
for the: management of their heavy Timber, and hard 
La- 


| Plate 4X. 


nh! 
' bet -1 
—— _ 


Numb. II. Houſe-Carpentre. Iz; 


Labour, viz. the Jack, the Crab, ro which belongs 
Pullies and Tackle, &c. Wedges, Rowlers, great 
Screws, &c. ButlI ſhall give you an account of them 
when come to the explanation of Terms at the latter cad 
of Carpentry. 


F 13. Of the Ten-foot Rod, and thereby to meaſure 
and deſcribe the Ground-plot. 


E ſhall begin therefore to meaſure the Grownd- 

plot, to which rx hpronan uſea 7ex=Feot Rod for 
expedition, which is a Rod abour an Inch ſquare, and 
ten foot long ; being divided into ten equal parts, cach 
part containing one foot, even as the 7wo-foot Rule de- 
ſcribed in Exerciſe 6. F 13. is divided into 24 cqual 
parts, and their Sub-diviſions. 

With this Rod they meaſure the length and breadth 
of the Ground-plot into Feet, and if there be odd In- 
ches, they meaſure them with the 7 wo-foot Rule. Their 
meaſure they note down upon a piece of paper, and 
having —— the ſituation of the Sides, Eaft, 
Weſt, North, and South, they draw on Paper their ſec- 
veral Sides accordingly, by a ſmall Scale, cirher clected, 
or elſe made for that purpofe. They may elect their 
Two-foot Rule for ſome plots; for an Inch and an 
half may commodiouſly ſerve to ſet off one Foot on 
ſome ſmall Grownd-p/ots, and then you have the Inches 
to that Foot actually divided by the Marks for the half 
quarters on the 7 wo-foot Rule, But this large Scale 
will ſcarce ſerve to deſcribe a Ground-plot above ten 
Foot in length, becauſe a ſmall ſheet of Paper is not 
above 15 or 16 Inches long, and therefore one ſheet 
of Paper will not contain it, if the Ground-p/ot be lon- 
ger : Therefore if you make cyery half quarter of an 
Sz Inch 
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Inch to be a Scale for rwo Inches, a ſheet of Paper will 
contain 20 Foot in length: And if you make every half 
quarter of an Inch to be a Scalc for four Inches, a ſheet 
of Paper will contain 40 Foot. And thus by diminiſh- 
ing the Scale, the ſheet of Paper will contain a grater 
number of Feer. 

But having either ele&ed, or elfe made your Scale, 
you are to open your Compaſlles to the number of 
Feet on your Scale your Ground-plot hath in length, 
and then transfer that diſtance to your Paper, and te 
draw a ſtraight Line between the two Points, and mark 
that ſtraight Line with Eaſt, Weſt, North, or South, 
according to the ſituation of rhat ſide of the Ground-plot 
ir repreſents. Then again open your Compaſſes to 
the number of Feet on yout Scale one of the adjoining 
ſides contains, and transfer\ that diſtance alſo to your 
Paper, and draw a Line _— the two points, and 
note its ſituation of Eaſt, Weſt, North, or South, as bc- 
fore. Do the like by the orher ſides; and if cither a 
Quirk, or any Addition, be addcyl to the Building, onan 
fide of your Ground-plot, youl muſt deſcribe it alſo 
proportionably. | 

Then you are to conſider what Apartments, or Par- 
titions, to make on. your Grewnd-plot, or ſecond, or 
third Story, and to ſet them oft from your Scale, be- 
zinning at your: intended' Front: As for example, 
Suppoſe your Groznd-p/ot be a Long-ſquare,. 5o Foot. 
in length, and. zo Foor wide : This. Grownd-plot will 
contain in its length rwo good Rooms,. and a Yard be- 
hind it: xo Foot long. If you wil, you may divide 
the 40 Foot into two equal parts, fo wilt eacli Room 
be 2o Foot fquare: Or you may make the Rooms 
next the Front deeper, or ſhallower, and leave the re- 
mainder for the Back-Room : As here the Front 

Room. 
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Room is. 25: Foot, and the Back-Room 15 Foot deep; 
and a ſetting off of 8 Foot broad and 10 Foot long 
taking out of the Yard, for a Buttery below ſtairs ( if 
you will ) and Cloſets aboye ſtairs oyer it. But what 
width and depth ſoever you intend your Rooms 
ſhall have, you muſt open your Compaſles tothat num- 
ber of Feet on your Scale, and ſer off that Diſtance on 
the Eaſt, Weſt, North, or South, Line, according to the 
Situation of that ſide it repreſents on your Ground= 
plot. If you ferit off the Eaſt Line, you muſt alſo ſet 
it off on; the Weſt ; if on the North Line, you muſt alſo 
ſer it off on the South Line : Becauſe between the two 
Settings oft on the Eaſt and Weft Lines, or North or 
South Lines, you muſt draw aſtraight Line of the 
length of your intended Partition. And in this.man- 
ner you muſt from every Partition draw a Line in 
its proper place on the Paper, by meaſuring the Di- 
ſtances each Partition muſt have from the outſide of 
the Ground-=plot. | 

And thus. you are alfo to. deſcribe by your Scale 
your Front, and ſeveral ſides of the Carcaſe ; allow» 
ing the Principal Poſts, Peſts, Enterduces, (uarterings, 
Braces, Gables, Doors, Windows, and Ornaments, their: 
{everal ſizes,. and true. poſitions by the Scale: Eacl> 
ſide upon a Paper by it felf: Unleſs. we. ſhall ſuppoſe- 
our Maſter-Workman to underſtand Per/pettive ; for 
for then. he may, on a ſingle piece of Paper, deſcribe.the: 
whole Building, as. ir ſhall appear ro the Eye at.any af-- 
ſigned ſtation. 


S 14. Of Foundations, 


Aving drawn the Draft, the Mafter-Workman 1s 
firſt to cauſe the Cellars to be dug, if the Houſc. 
thall have Cellars. And then to try the Ground, thar it 


be all oycr of an cqual firmneſs, that when the m_ 
O 
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of the Building is ſet upon it, 'it may not ſink in any 
part. © But if the Ground be hollow or weaker in any 
place, he ſtrengthens-'it, ſometimes by well 'rammirg 
ir 'downy and levelling it again with- good dry Earth, 
Lime-Core, 'Rubbiſh, '&c. or ſometimes with ram- 
ming if Stones, or ſometimes with well Planking it ; 
or moſt ſecurely by driving in Piles. But driving in of 
Piles is ſeldom uſed for Timber Houſes, but for Stone, 
or Brick Houſes, and that but in few places of Fyy- 
land neither, but where the *Ground proves ferry, or 
mooriſh, Therefore a farther account ſhall be given 
of Foundations, when I come to exerciſe upon Ma- 
ſoury, &c. | 

Then are the Celler-Walls to be brought up by a Brick- 
layet with Brick; for ſTnall Houſes two Bricks thick, for 
bigger two and an half Bricks thick, or three or' four 
Bricks thick, according to the bigneſs of the Houſe, and 
qualiryof the Ground, as I ſhall ſhew when I come to 
Exerciſe on Brick/aying. 

Bur if the Houſe be deſigned to have no Cellars ( as 
many- Country-Houſes have not ) yet for the betrer 
ſecuring the Foundation, and preſerving the Timber 
from rotting, Maſter-Workmen will cauſe three, or four, 
or five courſe of Bricks to be laid, to lay their Ground- 
Plates' upon that Foundation. 

The Foundation being'made good, the Maſter-work+ 
man-appoints his under-workmen their ſeveral Scant/ins, 
for Grownd-plates, Principal Poſts, Poſts, Breſſummers, 
Girders, Trimmers, Joyſ/ts, &c. which they cut ſquare, 
and frame their Timbers to, as has been taught in the 
ſeveral Exerciſes upon Foynery, ( whirher I referr you ) 
and there ſet them up, cach in his proper place, accord- 
ing tothe Draft. 


The 
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The Draft of a Foundation T' have' deſcribed it Plafe 
10, according to a Scale of cight Fodt in ah Thch ;- where 
you have the Front A B 20 'Foor long, rhe. fides A C 
and B D 59 Foot long: The Shop, or firft Room, EF: 5 
Foot'( as aforeſaid ) deep. 1 make'.che''firff Room a 
Shop, becauſe I intend to deferibe DOney Hows, ora#? 
&c. though you may Build according to any other 
purpoſe : the Aitching, or Back Room F F 15 Foot deep. 
A Buttry, or Cloſet, taken our of the Tard, marked G, 
10 Foot deep, and 8 foot wide. HA a Setting off in the 
Tard, 4 Foot 1quarc for the 7ouſe of Office. I Leaving 
way in the Shop for a $7air-Caſe 6 foot, and r1 foot, K 
the Zarr. -L the Sink-hole 1 foot tquare Mr Frnring 
way in the Xitching 6 foot deep, and 4 foot wide for the 
Chimneys. 

I do not deliver this Draft of Partitions for thc 
moſt commodious for this Ground-plot, nor is the 
Houſe ſet out deſigned for any particular Inhabitant ; 
which is one main purpoſe to be conſidered of rhe 
Maſter-Workman, before he make his Draft; for a 
Gentleman's houtec muſt not be divided as a Shop- 
keeper's, nor al! Shop-kcepers Houſes a-like ; for ſome 
Trades require a deeper, others may deipence with a 
ſhallower Shop, and fo an inconvenience may arile 
in both. For if the Shop be ſhallow, the Front 
Rooms upwards ought to be ſhallow alſo : becaule 
by the ſtrict Rules of Archiredure, all Partitions. of 


Rooms ought to ſtand diretly over one another : 


for if your Shop ſtands in an cauncnt Street, the Front 
Rooms are commonly more Airy than the Back 
Rooms; and always more commodious for obſer- 
ving publick Paſlages in the Strect, and in that re- 
ſpect it will be inconvenient to make the Front 
Rooms ſhallow : But if you have a fair Proſpect 
backwards of Gardens, Fields, &c. (which ſeldom eg 


pens 
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pens in Cities ) then it may be convenient ro make your 
Back-Rooms the larger for Entertainment, &c. But I 
ſhall run no farther into this Argument : for I ſhall 
leave the Maſter-workman to :conſult Books of Archi- 
teAure,and more particularly the Builder, which, in this 


caſe, they all ought to do. : 
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MECHANICK EXERCISES: 
OR, 


The Doctrine of Handy-Works. 


Continued in the ART of Houſe-Carpentry. 


AC, BD, CD, NO, Ground-plates, Wall-plates, Breſ- 
ſummers, Lintels, the Thickneſs of the Wall. 

A B, Alſo a Groundeplate, or Ground-ſell. 

PP, The Summer. 

Q( , Girders. 

I, The Well-houle for the Stairs, and Stair=caſs. 

M, Leaving a way for the Chilmnies. 

bb, Trimmers for the Chilmay-wa ry and Staircaſe. 

aaaa, Joyſts. : 


S 15. Of Framing for the Floors. 
p | {He four Plates, AB, AN, NO and BO, ly- 


ing on the Foundation, are called Ground-plates. 

They arc to be of good Oak, and for this ſize 

of Building abour 8 Inches broad, and 6 Inches 

deep. They are to be framed into one another with 
Tennants and Morteſſes. The longer Ground-plates 
AN and BO are commonly rennanted into the Front 
and Rear Ground-platecs AB and N O, and into theſe 
two ſides-Ground-plates are Morteſſes made for the 
Tennants at the ends of the Joyſts, to be fitted ſomewhat 
looſly in, at about 10 Inches HR from one another, 
as inthe Drafr, Theſe _— plates are to be bor'd with 
an 
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an Inch and half 4:g2r, and well pinned into one ano- 
ther with round Oaken Pins, made tapering towards 
the point, and fo ſtrong, that with the hard blows 
of a Mallet, they may drive ſtiff into the Avgre-hole, 
and kcep the Tennant firmly in the Morteſs. The 
manner of making a Tennant and Morteſs is taught 
in Exerciſe 5. $ 17. But becauſe the Stuff Carper- 
ters work upon, 1s generally heavy Timber, and con- 
ſequently not fo caſily mannaged as the light Stuff 
Joyners work upon ; therefore they do nor at firſt 
pin their Tennants into their Morteſſes with wood- 
cn pins, leſt they ſhould lie out of ſquare, or any 
other intended Poſition : but laying a B/eck, or ſome 
other picce of Timber, under the corner of the Frame- 
work to bear it hollow oft the Foundation, or what 
ever clſec it lies upon, they drive Hook Pins ( deſcrib- 
cd Plate 8. $6.) into the four Avugre-holes in the cor- 
ners of the Ground-plates, and one by one fit the 
Plates cither to a ſquare, or any other intended Po- 
ſition : and when it is ſo fitted, they draw out their 
Hook Pins, and drive in the Wooden Pins ( as aforeſaid ) 
and taking away the wooden B/ocks one by one from 
under the corners of the Frame, they let it fall into its 
place. 

Bur before they pin up the Frame of Ground-plates, 
they mult fit in the Summer marked P P, and the Gira- 
ers QQ, and all the Joys marked aa 48, &c. and the 
Trimmers for the Stair-caſe, and Cli/nney way marked 
þ b, and the binding Joy/?s marked c c, for elic you can- 
not get their Tennants into their reſpective Morteſs 
holes. Bur they dol ſay fit all theſe in while the frame 
of Ground-plates lies looſe, and may, corner by cor- 
ner, be opened to let the reſp<&ive Tennants into their 
reſpective Morteſſes, which when all is done, they 
frame the Raiſing-plates juſt as the Ground-plares are 
framed ; 
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framed ; and then frame the Roof into the Raiſing-plates 
with Beams, Joy/ts, &c. 

The Summer 18 in this Ground-plate placed at 25 foot 
diſtance from the Front, and is to be of the ſame Scant- 
lin the principal Plates arc of, for Reaſons as ſhall be 
ſhewn hereafter : and the Girders arc alſo to be of the 
ſame Scantlins the Summers and Ground-Plates are of, 
though according to the nice Rules of Architefure, the 
Back-Girder need not be ſo ſtrong as the Front-Girder, 
becauſe it Bears bur at 14 foot length, and the Front- 
Girder Bears at 24 foot length : yer Carpenters ( for 
uniformity ) generally make them to, unlets they build 
an Houſe by the great, and are agreed for the Sum cf 
Money, &c. 

The 7oy/?s Bearing at 8 Foot (as here they do) are to 
be 7 Inches deep, and 3 Inches Broad. 

The Trimmers and 7 rimming Joyſts are 5 Inches broad 
and 7 Inches deep, and theſe Joy/ts, Trimmers and 7rim- 
ming-Foyſts, are all to be pinned into their reſpected 
Morteſles ; and then its flatneſs try'd with the Leze/, 
as was taught F 7. 


S 16 Of ſetting up the Carcals. 


* | bough the Grownd=plates, Girders, &c. be part 
of the Carcaſs, yer I thought fit in the laſt Se- 
tion they ſhould be laid, before I treated of the 
ſuperſtructure, which I ſhall now handle. The four 
Corner Poſts called the Principal Poſts marked A A, 
ſhould be each of one piece, ſo long -as to reach 
up to the Beam of the Rorf, or Raifrng-Plate, and of 
the ſame Scantlin the Ground Plates are of, wiz. 8 
Inches broad, and 6 Inches thick, and fer with onc 
of its narroweſt ſides towards the Front. Irs lower 
K- i end 
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end is to be Tennanted, and let it into a Morte$% 
made ncar the corner of the Ground-Pl/ate Frame ; 
and its upper end hath alſo a Tennant on it, to fit 
into a Morteſs made in the Beam of the Roof, or Raiſtng- 
{ECCs 
: Ar the heighth of the firſt Story in this Principal 
Poſt, muſt be made two Morteſſes, one to receive 
the Tennant at the end of the Breſlummer that lies 
in the Front, and the other to entertain the Tennant 
at the end of the Breſſummer that lies in the Return- 
ſide. 

Two ſuch Morteſles muſt alſo be made in this Prin- 
cipal Poſt at the height of the ſecond Story, to receive 
the Tennant at the ends of the Breſſummers for that 
Story. 

Though I have ſpoken ſingularly of one Principal 
Poſt, yetas you work this, you muſt work all four 
Principal Poſts; and then fer them plumb upright, 
which you muſt try with a Plumb-line deſcribed in 
Plate 8 FS. 

Having erected the Principal Poſts upright, you 
muſt enter the Tennants of the Breſſummers into 
their proper Mortcſles, and with a Nail or two ( abour 
a ſingle Ten: or adouble Ten) tack one end of a dea! 
Board, or ſome other like piece of ſtuff to the Breſſum- 
mer, 2nd the other cnd to the fram'd work of the Floor, 
to keep the Principal Poſts upright, and in their placcs. 
Then ſer up the ſeveral Poſts berween the Principal 
Poſts ; but theſe Poſts muſt be Tennanted ar cach end, 
becauſe they arc to be no longer than to reach from 
Story to Story, or from Entertiſe to Entertite, and 
are to be framed into the upper and under Breſſum- 
mer. If the Entertifes be not long cnough, they 
ſer up a Principal Poſt between two or three lengths, 
to reach from the Ground-plate up to the Raifing- 
plates. i 
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It is to be remembred, that the Breſlummers and 
Girders are laid flat upon one of their broadeſt ſides, 
with their two narrowelt ſides perpendicular to the 
Ground-Plot; but the Joyſts are to be laid contrary : 
for they are framed fo as to lic with one of their nar- 
roweſt ſides upwards, with there two broadeſt ſides 
perpendicular to the Ground-Plot. The reaſon is, 
becauſe the Stuff of rhe Breſlummers and Girders are 
leſs weakned by cutting the- Morteſles in them in this 
poſition, than in the other poſition ; for as the Ten- 
nants for thoſe Morteſles are cut between the top and 
bottom ſides, and the flat of the Tennants arc no 
broader than the flat of the narroweſt ſide of the 
Joyſts; ſo the Morteſles they are to fit into, need 
be no broader than the breadth of the Tennant, and 
the Tennants are not to be above an inch thick, and 
conſequently the Mortcſles are to be made with an Inch 
Morteſs-Chiſlel, as was ſhewn Numb. 5. F 17. for great 
care muſt be taken that rhe Breſſummers and Girders 
be not weakned more than needs, left the whole Floor 
dance. 

Theſe Tennants are cut through the two narrow- 
eſt ſides, rathcr than between the rwo broadeſt ſides, 
becauſe the ſtuff of the Girdess retains more ſtrength 
when leaſt of the Grain of the ſtuft is-cut : And the 
Tennants being made between the narroweſt fides 
of the Joyces, requires their Morteſs-holes no longer 
than the breadth of that Tennant : And that Ten- 
nant being bur an Inch thick, requires us Morteſs but 
an Inch wide to reccive it; ſo that you Morteſs into: 
che Girder no more than three Inches wide with the 
Grain of the Stuff, and one Inch broad contrary to the 
Grain of the Stuff. Bur ſhould the Tennant be cur 
berween the two broad ſides of the Joyſts, the Mor- 


teſs would be three Inches long, and but one Inch 
broad, 
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broad, and conſequently, you mult cur into the Girder 
three Inches croſs the Grain of the Sruft, which would 
weaken it more than cutting Y Inches wich the Grain 
and one Inch croſs. 

Bur it may be objeCted tharthe Tennants of the Joyſts 
bcing ſo ſmall, and bearing at an inch thickneſs muſt 
needs be too weak. 

Anſwer, firſt though the Tennants bz indeed but 
an Inch thick, and three Inches broad ; yet the whole 
Bearing of the Joyces do not 1ſolely depend - upon 
their Tennants ; becauſe the Girders they are fram- 
ed into, prove commonly ſomewhat Wainny upon 
their upper fides, and the Joyſts arc always ſcribed 
to projet over that Waynnineſs, and 1o ſtrengrh- 
en their Bearing by ſo much as they projet over 
the roundnels or waynninels of the upper ſide of the 
Girder. 

Secondly, the Floor is boared with the length of 
the Boards athwart the Joyſts, and theie Boards firmly 
railed down to the Joyſts, which alſo adds a great 
ſtrength to them. 

Thirdly, The Joyſls are ſeldom made to Bear as 
at above ten foot in length, and ſhould by, the Rule 
of good workmanſhip, not lie above ten Inches a- 
funder at the moſt : fo that this ſhort Bearing and 
cloſe diſcharging of one another, renders the whole 
floor firm enough for all common Occupation. Bur 
if the Joyces do bear at above ten foot in length, 
it ought to. be the care of the Maſter Workman t» 
provide ſtronger ſtuftfor them, viz. Thicker and Broad- 
cr. If not, they cut a Tusk on the upper fide of rac 
Tennant, and let rchat Tusk into the upper ſide of the 
Girders. 

Having erected the Principal Poſt, and other Poſts, 
and fitred in the Breſſummers, Girders, Joyſis, &c 
upon 


| 
| 


” 
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upon the firſt Flocr, they pin up all the Frame of 
Carcaſs-work. But though the Girders and Joyſts de- 
ſcribed for this firſt floor, lie proper enough for it; 
yet for the ſecond Story, and in this particular caſe, 
the Joyſts lie not proper for the ſecond Story ; be- 
cauſe in the ſecond Story we have deſcribed a Ba!- 
cony. 

"Therefore in this caſe you muſt frame the Front- 
Breſſummer abour ſeven Inches lower into the Principal 
Poſts : Becauſe the Joyſts for the ſecond Floor are 
not to be Morrteſſed into the Breſſummer to lie even 
at the top with ir, bur muſt lic upon the Breſſummer, 
and project over it fo far as you deſign the Balcony to 
project beyond the Upright of the Front: And thus 
laying the Joyſts upon the Breſſummer renders them 
much ſtronger to bear the Ba/cony, than if Joyſts were 
Tennanted into the Front ofthe Breſſummer, and ſo pro- 
ject our into the Street from it. 

Bur the truth is, Though I have given you a Draft 
of the Joyſts lying athwart the Front and Rear for the 
firſt Floor, you may as well lay them Range with the 
rwo ſides on the firſt Floor. Bur then the Breſſum- 
mer that reaches from Front to Rear in the middle 
of the Floor muſt be ſtronger: And Girders mult 
then be Tennanted into the Brefſummer, and the 
Ground-plates ar ſuch a diſtance, that the Joyſts may 
not Bear at above ren Foot in length. And the 
Tennants of the Joy!ts muſt be Tennanced into the Gir- 
ders, fo that they will then lye Range with the two 
Sides. 

But, a word more of the Breſſummer : I ſay ( as be-- 
fore ) the Breſſummer to Bear art fo great length muſt 
be ſtronger, though it ſhould be diſcharged at the 
length of the Shop, (wiz. at 25 Foot) with a Brick 


Wall, or a Foundation brought up of Brick. But if 
it 
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Tit ſhall have no Diſcharge of Brick-work, but Bear ar 


the whole 40 Foot in length, your Breſſunyner muſt 
be yet conſiderably ſtronger than it need Ve, were it 
ro Bear but 25 Foot in length; becauſe the ſhorter 
all the Bearings of Timbers are, the firmer they Bear. 
Bur then the Fraiming work will rake up more labour : 
And in many caſes it is cheaper to put in ſtronger ſtuff 
for long Bearings, than to pur a Girder between to 
Diſcharge the length of the Joyſts to be framed into the 
Girders. 

But to make ſhort of this Argument, I ſhall give you 
the Scheme of Scantlins of Timbers ar ſeveral Bearings 
for Summers, Girders, Foyſts, Rafters, &c. as they are ſet 
down in the ACt of Parliament for the rebuilding the 
City of London; after the late dreadful Fire: which 
Scantlins were well conſulted by able Workmen be- 
fore they were reduced into an Act. 


Scantlins of Timber for the firſt ſort of TTouſes. 


. as Rot Inches Inches 
ummers er—I5—12—-and—$ 


EI Foot F at foot—8 
F Principal Rafters under—1 5 2 at top —5 6 Inches 


For the Roof te Single Rafter—_—nd-; Inches. 


Length Foot Thickuſ; Depth 
Joyſts to=n— ———;——nd— Inches 
Garret floor; 5 


PO OS I: Hf GU ut ts _— — 


Scant- 
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Scantlins of Timber for the other two Sorts of Flouſes. 


Breadth Depth Thickneſs Depth 
Foot Foot Inches Inches Inches Inches 
OSummers | 1ctO—IF—r 1—and— 87 | Joyſts [— 
or Girders } 15 18—713 9 | | Which 3—7 
which beary 18———— 21-14 10 pbear J j—y 
in length gr 24—1C 12} 10 | 3——8 
from 24—— 2] J——4_ foot 1 


joeny 
Inches Inches 
mA aa upon Peers F 13 and 12 
ig the firſt Story im the Fronts 2 1 5—13 


For the | Thickneſs Inches 
Floor , Binding Joyſts with their Trimming Joyſts<4 5—depth equal to 
| their own floors 
Irthes Inchrs 
| ro and 6 
Wall-plates, or Raiſing Pieces and Beams<! 8 6 
Fonmad:''Y 
| Iiches Iiche: 
x iſt. and 2d. Story—$8 and 6 
| Lintels of Oak in the3 zd. Story quinmmonng 
C Length Thickn [ 
{ l oo! Foot Inch:s Inches 
| | 1510193 0 foot 9 £—7 
at top 7 
208 at foot 109 ( —8 
Principal Raiters } at top 8 
: | Coud J at foot 12 c _ 
ſos ar top 96 , 
: at foot 1 
For the 1 _— M at top 30 mm 
Root 
| Length 
Fro: Foot Inches hiches 
, g—y 
Purlines from$ a = ” _—_ 9 


= 


Foot Inch: 's Fic hs 
Single Raf not exceeding in length—g——; 
; vINgIe RUTETS d not exceeding in kogh—6——4—35 


Fi 
V Scand» 
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Scantlins for Sawed Timber and Laths, uſually brought 
out of the Weſt Country, not leſs than 


Breadth Thickneſs 

: Foot Inches Iiches 

Double Quarters in lengthw=g——z- 
Sawed Joyſts in length————g—6——-4z 


Laths in length $a — quarter and £ Inch 
_ 
Stone Corner Peers— x8 ſquare 
"Firſt ſort YMiddle or Single Peers: m1 and 12 
Where | of Houſes JDouble Peers between Houſe and Houſe=14 and 18 
Stone is Door-Jambs and Heads —_ 12 and 8 
uſed, to Nene 
keep to Foot Inches 
theſe Corner Peers 2——6 ic 
Scant- | 2d & 3d JMiddle or ſingle Peerg————— 186 
ling '\ forts—— YDouble Peers berween Houſe and Houſe-27 ang 
Door-Jambs and Heads *14 af 
_— x 
Foot Thickneſs WS | | 
Scantlins F 3 wide 7 Side-walls—1 Brick + 7 Bottom pavel plain/and there 
for Sewers 2 5 high. $ Arch— 1 Brick on end 1 Brick on edge circular>_ : 


General RULES. 


N every Foundation within the Ground add one Brick 

in thickneſs to the thickneſs of the Wall ( as in the 

Scheme ) next above the Foundation, to be ſet off in three 
Courſes equally on both ſides. 


That no Timbor be laid within twelve Tuches of the fore- 


kde of the Chimney-Fambs : And that all Foyſts on the back 


of any Chimney be laid with a Trimmer at fix Inches diſt- 
ance from the Back. 


That 


| 
| 
| 
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That no Timber be laid within the Tunnel of any Chime 
ney, upon penalty to the Workman for every default Ten 
Shillings, and Ten Shillings every week it continues. un- 
reformed. 


| That no Joys or Rafters be laid at greater diſtances from 
one to the other, than twelve Inches; and no Quarters at 
greater diſtance than fourteen Inches. 


That no Joes bear at longer length than Ten Foot ; 
and no fingle Raſters at more in length than Nine 


Foot. 


That all Roofs, Windows-frames, and Cellar-floors be made 
of Oak. 


The Tile-pins of Oak. 


» 


No Summers or Girders to lie over the Head of Doors and 
Windows. 


No Summer or Girder to lie leſs than Ten Inches into 
the Wall, no Joyſts than Eight Inches, and to be laid in 
ome. 


Bur = the Carcaſs is not compleated, till the Quar- 
ters and Braces between the principal Poſts and Poſts are 


fitred in ; the Window Frames made and ſer up, and the 
Principal Rafters, Purlins, Gables, Gc. are alſo fram'd 
and ſer up. The manner of their Ptch and Scantlins 
you will ſee in Plate 11. And the reaſons for ſeveral 
Pitches you may find among Books of Architefture. Bur 


the names of every Member you will find in the A/pha- 
V a betical 
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betical Tableat the latter end of theſe Exerciſes on Carper= 
try, referred unto by Letters and Arithmerical Figures 
in the Plate aforeſaid. 

But now we will ſuppoſe the Carcaſs is thus finifhed. 
The Bricklayer is then to bring up the Chi/mnies, and 
afterwards to 7z/e the Houſe. And then the next 
work the Carpenter has to do, is to Bring up the 
Stairs, and Stair-Caſes, and afterwards to Floor the 
Rooms, and Zang the Doors, &c. For ſhould he either 
Bring up the Stairs and Stair-Caſes, or Floor the 
Rooms before the Houſe is Tiled, or otherwiſe covered, 
if wet Weather ſhould happen it might injure the Stairs, 
Flooring, &c. | 


_—_———_. 
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A, The Ground-plate, or Groundſell. 
B B, BB, 7he Principal Poſts. 
CC, The Binding Intertiſes, or indeed, more properly In- 
terduces , Breſummers, Girders. | 
D, Beam of the Roof, Breſſummer, or Girder to the Garret 
Floor. 

EE, Principil Rafters. FF, Breſſummers. 

G, Plate or Raiſing-piece, alſo a Beam. 

a a, Jaums or Door-poſts. bb, Braces. cc, Faums. 

&d, Top-rail of the Balcony. 

e e, Bottom-rail of the Balcony. 

ff fo Poſts of the Balcony. 

ggg, Baniſters. 

h h, Breſſummers for the Shop-windows. 

H, Xing-piece or Foggle-piece, 

Zt, Struts. 

k kt, Top-beam, Coller-beam, Wind=beam, Strut-beam. 

{ I 1, Door-head. 

FH, The Feet of the principal Rafters. 

K, The Top of the _— 

TIK, 7he Gable-end. 

LL, Knees of the Principal Rafters, to"be made all of one 
piece with the Principal Rafters, 

M, The Fuſt of the Houſe. 

N N, Parlins.. 

O O, Shop-windows. 

P P, Flaps or Falls. 

m mm, (Juarters. 

n n, Jaums of the Window. 

0 0, Back and Head of the Windaw.. 

PP, Tranſums. 

q 4, Munnions, 

r r, Furrings, or Shreadings.. 

V, Single light W, indows or Luteons.. 

SSS, Rafters. 


S 16. 


144 Houſe-Carpentry. Numb. III. 
$ 16. Of Window Frames. 


N Brick Buildings the Window Frames are fo fra» 

med, that the Tennants of the Head-ſell, Ground» 

tell, and Tranſum, run though the outer Jawms 

| about four Inches beyond them : And 1o they are 

| ſet in a Lay of Morter upon the Brick Wall before 

| the Peers on either ſide is brought up, at about three 

Inches within the Front; So that the Brick work 

over the Head and about the Jaums defend it from 

the Weather. Then the Bricklayer brings up the Peers 

on both ſides, ſo that the four ends or Tennants that 

project through the outer Jaums being buried and 7rim- 

med into the Brick-work become a Faſtning to the Wir- 
dow-Frame. 

But if the Window-Frame ſtands on a Timber-houſe, 
the Head and Ground-ſell are ſometimes Tennanted into 
Poſts of the Carcaſs ; and then the Poſts do the office 
of the outer Jaums of the Window-Frame ; and the 
Head and Ground-ſell are then called Fxtertiſes, and 
therefore both Head and Ground-ſell, and Po/fs or 
Jaums, are rabbetted about half an Inch on the outſide 
of the Front, to receive the Pane of Glaſs that is fitted to 
it. And thus ( as I ſaid) the Poſts become part of the 
Window-Frame. 

Bur the better way is to frame a Window as the Brick- 
work Window, and to project it an Inch and an half be- 
yond the fide of the Building, and to plaiſter' againſt 
its ſides, for the better ſecuring the reſt of the Carcaſs 
from the weather. 

The Window-Frame hath every one of its Lights 
rabbetted on its outſide about half on Inch into the 
Frame, and all theſe Rabbers, but that on the Ground- 
ſell, are grooved ſquare, but the Rabbets on the Ground- 
{ell 
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ſell is beycll'd downwards, that Rain or Snow, &c. 
may the freelier fall oft ir. Into theſe Rabbers the ſe- 
veral Panes of Glaſs-work is ſet, and faſtned by the 
Glaſier ; as ſhall be ſhewed when I come to Exerciſe 
upon G/afing. 

The ſquare Corners of the Frame next the Glaſs is 
Beyell'd away both on the our and inſide of the Build- 
ing, that the Light may the freelier play upon the 
Glaſs. And upon that Bevel is commonly Stuck a 
Molding ( for Ornament ſake ) according to the fancy 
of the Workman, but more . generally according to the 
various Mode of the Times. 


F 17. Of Stairs, and Stair-Caſcs. 


Everal Writers of Architefure have delivered dif- 
ferent Rules for the Height and Breadth of Szeps, 
and that according to the teveral Capacities of the 
Stair-Caſes, They forbid more than fix, and leſs than 
four Inches for the Heighth of cach Step, and more 
than ſixtcen, and left than twelve, for the Breadth of 
cach Step. Bur here we muſt underſtand they mean 
theſe Meaſurcs ſhould be obſerved in large and ſum- 
ptuous Buildings: But we have here propoſed an or- 
dinary private Houſe, which will admit of no ſuch 
Meaſures, for want of room. Therefore to our preſent 
purpoſe. 

The firſt and ſecond Pair of Stairs the Steps ſhall be 
abour 7+ Inches high, and 10 Inches broad. The third 
Pair cf Stairs cach Step may be about 6+ Inches high, 
and 9+ Inches broad. And for the fourth Pair of 
Stairs, each Step may be abour 6 Inches high, aud 9 
Inches broad. Burt this Rule they do, or ſhould fol- 
low, wiz. to make all rhe Steps belonging ro the 
fame pair of Stairs of an equal height ; which to _ 

they 


— 
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they firſt conſider the heighth of the Room in Feer 
and odd Inches, if any odd be, and multiply the Feet 
by 12, whoſe Produtt, with the number of odd Inches, 
gives the fumm of the whole Heighth in Inches; which 
tumm they divide by the number of Steps they in- 
rend to have in that Heighth, and the Quoticnt ſhall 
be the number of Inches and parts that cach Step ſhall 
be high. Or, if they firſt deſign rhe Heighth of cach 
Step in Inches, they try by Arithmetick how many 
times the Heighth of a Step they can have our of the 
wholc Heighth ofthe Story, and to know the number of 
Steps. 
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MECHANICK EXERCISES: 
OR, 


The Doctrine of Handy-Works. 


— — — 


Continued in the ART of Houſe-Carpentry. 


Tairs are either made about a So/zd Newe/, or an 
Open Newel, and ſometimes mixt, viz. with a 
Solid Newel for fome few Steps; then a ſtraight 
or Foreright Aſcent, whith F/yers upon the fide 
of the {ſquare Open Newel, and afterwards a 

Solid Newel again. Than reiterate, &c. 

The laſt, viz. the Mixt Newed Starrs, are com» 
monly made in our Party-walled Flouſes in Londoy, 
where now Light can be placed in the Stair-Caſe, be- 
cauſe of the Party-walls; fo that there is a neceſſity 
to let in a Sky-/ight through the Hollow Newel : But 
this ſort of Stair Caſes take up more room than thoſe 
with a ſingle ſolid Newel; becauſe the Stairs of a 
folid Newel ſpread only upon one ſmall Newel, as 
the ſeveral Foulds of the Fans Woman uſe ſpread 
about their Center : But theſe becauſe they fome- 
times wind, and ſometimes fly off from that wind- 
ing, take therefore the more room up in the Stair- 
Caſe. 

The manner of projeCting them, is copiouſly raught 
in many Books of Architecture, whether I reterr you : 
yer not to leaye you wholly in the dark, I hall give 

X you 
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you a ſmall light into ir. And firſt of the Solid 
Newel. 

Winding Stairs are projected on a round Profile, 
whoſe Diameter is equal to the Baſe the Stair-Caſe is 
ro ſtand on, ſuppoſe ſix foot ſquare. This Profi/e hath 
irs Circumfecrence divide into 16 equal parts. The 
Semi-diameter of the Profile is divided into four equal 
parts, and one of them uſed for the Newel, and the reſt 
for the length of the Steps : if you draw Lines from the: 
Center through every one of the equal parts into the 
Circumference, rhe ſpace between every two Lines 
will be the true Figure of a Winding-Step. And if they 
were-all cut our and placed one above another, over 
the true place on the Profile round about the Newel, 
whoſe Diameter is one quarter the length of a Step, 
you would by ſupporting cach Step with a Raiſer have 
the modle of a true pair of Winding-Stairs. See Plate 
IO. Fig. 2. 

Hollw NewePd Stairs are made about a ſquare 
Hollow Newel. We will ſuppoſe the We/-ho/e to be 
cleyen foot long, and ſix foot wide ; and we would 
bring up a pair of Stairs from the firſt Floor eleven 
foot high ; it being intended that a Skie-light ſhall 
fall through the Hollow Newel upon the Stairs : 
we muſt therefore conſider the width and breadth 
of the Hollow Newel ; and in this example admir 
it to be two foot and a half wide, and two foot 
broad : by che width I mean the ſides that range- 
with the Front and Rear of the Building, and by the 
breadth. I mean the ſides that range with the Party- 
walls. 

I find ( by the Rule aforeſaid ) that if I aſſign 18 Steps 
up, each Step will be ſeven Inches and one third of an 
inch high. 

You muſt note, that the flying oft, or elſe wind- 


ng 
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ing of theſe Steps will vary their places according as you 
deſign the firſt Aſcent. For if you make the firſt 
Aſcent as you come ſtraight out of the Street ( as in Plate 
19. ) onthe South ſide, you will firſt aſcendupon a 
Pitch of F:y-rs, which Pitch ( making an Angle of 38 
deg. with the Floor ) with ten Steps raiſe you ſix Foot 
high above the Floor, and bring you cight t oot towards 
the North end of the VWe!/-hole, by making cach Step ten 
Inches broad. 

Burt now you muſt leave Flyers, and make four 
Winding Steps. Theſe Winding Steps are made a- 
bour a ſolid Newe/ (as hath been taught ) and this 
Newel ſerves alſo for a Poſt to Trim the Stair-Caſe too. 
This Poſt ſtands upon the Floor, and is prolonged 
upwards ſo high, that Morteſſes made in it may 
receive the Tennants of the 7op and Bettom Rails of 
the whole Stair-cafe for that Floor : theſe four Wind- 
ing ſteps aforefaid, rounding one quarter about the 
Newel, turns your Face in your Afcent- now towards 
the Ea/t; theſe four fleps are raiſed 2 foot, 5+ Inches 
above the Flycrs,lo that ( in all) your Stairs are now rail- 
ed 8 foot 6; Inches. Here remains now only 2 foot 
5+ Inches to the Landing place, and rheſe take up juſt 
-— Flyers, which muſt be made as was taught be- 
ore. 

But now in your ſecond pair of Stairs, it will be 
proper to begin your Aſcent with your Face to- 
wards the Ie/ : for landing by rhe firlt pair of Stairs 
with your Face towards the Za/#, you turn by the fide 
of the Rail on the 1{ccond Floor from the E/t towards 
the North, and at the further end of that Rail, you 
turn - your Face again from the North towards the 
Weſt, and begin your Aſcent on the ſecond pair of 
Stairs. | 

Between the Skie-light and the Aſcent is a Poſt 

X 2 ſet 
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fer upright to faſten Rails into : (to bound the Stair- 
caſe ) from the bottom of which, viz. on the ſecond 
Floor you trim up three Flyers, and then turn off 
a quarter of a Circle; with Winding ſteps: then 
again, Flyers to your dcligned pitch: and then 
again another quarter of a Circle with Winding 
{teps. &c. 

The Rail theſe Steps are built upon, being at the 
beginning or bottom of the Aſcent framed or other- 
wiſe faſtned ro the firſt upright Poſt, muſt ar its 
higher end be framed into the next Poſt alſo, with 
a Bevel Tennant, as you were taught to frame Quar- 
ters into one another, Numb. 5. $ 17. Only with 
this difference, that there you were taught to frame 
Square ; but here you muſt frame upon the Beve/, 
as you were taught, Numb. 5. $ 19. This Poſt 
aforeſaid bears upon the Floor, to make its —_— 
the ſtronger ; and this Poſt muſt be continue 
to ſuch an heighth, as it may alſo ſerve to re- 
ccive the Tennanted end of an upper and lower Rail 
framed into it. And between theſe Bevel/ling 
Rails, Banniſters make good the outſide of the Stazr- 
Caſe. 

Though I have here deſcribed this Contrivance of 
a pair of Stairs, yet do 1 nor deliver it as the beſt Patern 
for this building, or for theſe ſorts of Stairs, nor mat- 
ters it to cur purpoſe whether it be or no; for (as 1 
rold Þ ag before) my undertaking is the Doctrine of 
Handy-works, not Architefure ; but "its Architedture con- 
ſiders the beſt forming of all Members in a Building for 
the capacity of the Ground-Plot, and the. Convenience 
of the intended Inhabitant; bur Carpenters (as 
Carpenters ) only work by directions preſcribed by the 
Architect. 

Theſe therefore are the common Rules that theſe 
forts. 
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ſorts of Stairs, and indeed all others with carving ac- 
cording to the Profile or Ground-plot of the Stairs are 
made by. But thoſe that will ſee many Inventions may 
conſult Books of Architefture, &c. 


S 18. Of Flooring of Rooms. 


Hough Carpenters never Floor the Rooms till 
the Carcaſs is ſet up, and alſo incloſed by the: 
Plaiſtercr, leſt weather ſhould wrong the Flooring ; 
yet they generally Rowgh-plane their Boards for 
Flooring before they begin any thing elſe about the 
Building, that they may fer them by to ſeaſon: 
which thus they do, They lean them one by one 
on end aſlant with the edge of the Board againſt a 
Bauk, ſomewhat above the height of half the 
length of the Board, and {et another Board in the 
ſame poſture on the other ſide the Bauk, fo that 
above the Bauk they croſs one another : then on 
the firſt ſide they ſer another Board in that poſture, 
and on the ſecond fide another, till the whole. num- 
ber of Boards are fer an end : being fer in this po- 
ſture, there remains the thickneſs of a Board between 
every Board all the length, but juſt where they 
croſs one another, for the Air to paſs through to 
dry and ſhrink them, againſt they have occaſion to 
uſe them : Burt they fer them under ſome covered 
Shed, that the Rain or Sun comes not at them : for. 
if the Rain wet them, inſtead of ſhrinking them, 
it will ſmell them; or if the Sun ſhine fiercely up-. - 
on them, it will dry them ſo faſt, that rhe - hs. 8 
will Zear or Shake, which is in Vulgar Engliſh $p/if or. 
Crack. 
They have another way to dry and ſeaſon them, 
by laying them flat upon three or four Bauks, cach 
Board 
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Board about the breadth of a Board aſunder, the 
whole length of the Bauks. Then they lay another 
Lay of Boards athwart upon them, each board alſo 
the breadth of a Board aſunder; then another Lay 
athwart the laſt, till all are thus laid : ſo that in this 
| m—— they alſo lic hollow for the Air to play between 
them. 

Thus then, The Boards being Rough-plain'd and 
Seafon'd. They try one ſide flat, as by Numb. 6.F 31. 
and both the edges ſtraight, as if they were to ſhoot 
a Joint ; as by Numb. 4. F 4. and cut the Boards 
ro an exact length: becaule if the Boards are not 
long enough to reach athwart the whole Room, the 
ends may all lie in a ſtraight Line, that rhe ſtraight 
ends of other Boards laid againſt them may make 
the truer Joint, and this they call a Beaking Joint. 
But before they lay them upon the Floor, they try 
with the Leve/ ( deſcribed F 7. ) the flatneſs of the 
whole Frame of Flooring again, leſt any part of it 
ſhould be Caf? ſince it was firſt framed together : 
and if any part of the Floor lie too high, they with 
the Adz ( if the eminency be large ) take it off, as 
was ſhewed F 2. Or if it be ſmall, with the Fack-Plain, 
in Numb. 4. FS 2. till it lie level with the reſt of the 
Floor. Bur if any part of the Floor prove hollow, 
they lay a Chip, or ſome ſuch rhing, upon that hollow 
place, ro bare up the Board, before they nail it down. 

All this being done, they chuſe a Board of the 
commoneſt thickneſs of the whole Pile for the firſt 
Board, and lay it cloſe again one fide of the Room 
athwart the Joyſts, and ſo nail it firmly down with 
two Brads into cyery Joylt it croſſes, each Brad abour 
an Inch, or an Inch bor a half within the edge of the 
Board. 

If they ſhould lay more a than ordinary thick or thin 

Board 
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Board ar the firſt, they would have a greater number 
of Boards to work to a Level than they need, becauſe 
all the reſt of the Boards muſt be equalized in thickneſs 
co the firſt. 

Then they lay a ſecond Board cloſe to the firſt. 
But before rhey nail it down they again try how its. 
ſides agrees with the ſide of the firſt, and alſo how its 
thickneſs agrees with the firſt Board. If any part of 
its edge lie hollow off the edge of the firſt Board, they 
ſhoor off ſo much of the length of the Board from 
that hollowneſs towards either end, till ir comply and 
make a clofe Joint wirh the firſt. Bur if the edge ſwell 
in any place, they plane of that fivelling till ir comply 
as aforeſaid. 

If the ſecond Board prove thicker than the firſt, 
then with the Az (as. aforeſaid ) they hew away the 
under fide of that Board ( moſt commonly croſs the 
Grain, leſt with the Grain the edge of the 44z ſhould 
ſlip too deep into the Board) in every part of it that 
ſhall bare upon a Joyſt, and ſo ſink it to a flat a 7 
ficies to comply with the firſt Board. If the Board be 
too thin, they underlay that Board upon every Joyſt 
with a Chip, &c. 

And as this ſecond Board is laid, ſo are the ether 
Boards laid, if they be well aſſured the Boards are 
dry, and will not ſhrink : bur if they doubt the 
drineſs of the Boards, they ( ſometimes do, 'or ſhould ) 
take a little more pains; for after they have nailed 
down the firſt Board, they will meaſure the breadth, 
of two other Boards, laying them by the fide of the 
firſt. Bur yer they will not allow them their full 
Room to lie in, bur after there edges are true ſhot in 
a ſtraight line, they will pinch them off about half a 
quarter of an Inch room more or leſs, according as 
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by nailing down the fourth Board nearer to the firſt 
Board by half a quarter of an Inch (more or leſs ) then 
the breadth of both Boards arc. And though it be 
afterwards ſomewhat hard to get theſe two Boards 
iato that narrow room, v/z. between the firſt and 
fourrh Board, yet they help themſelves thus ; The un- 
der-edge of theſe Boards that are to join to each 
other they Bevel ſomewhat away, and then the firſt 
and fourth Board being faſt nailed down (as afore- 
faid ) they 1ſct the outer edges of theſe two Boards a- 
gain the two nailed Boards, letting the inner edges 
of the two looſe Boards mcet, and make an Angle 
perpendicular to the Floor. Then with two or three 
Men jumping all at once upon that Angle, theſe two 
Boards with this force and reiterated jumbs by de- 
grees preſs flat down into the ſuperficies of the 
Floor ; or elſe with Forcing Pins and Wedges force 
them together : and then with Brads they nail them 
down, as they did the firſt Board. Thus afterwards 
they nail down a ſeventh Board, as they did the 
fourth, and then fit in the fifth and ſixth Boards, as 
they did the ſecond and third Boards. And ſo on, nailing 
down every third Board, and forcing two others be- 
tween it and the laſt nailed Board, till the whole Floor 
be boarded. 

Bur if theſe Boards are not long enough ( as I hint- 
ed before) to reach through the whole Room, =y 
examine how true the nn 4 lie in a ſtraight line with 
one another, by applying the edge of the Two-foor 
Rule to the ends, and where the ends of any Boards 
keep of the edge of the Two-foot Rule from com- 
plying with the whole range of ends, they with rhe 
Chiſſel and Mallet cur off that irregulariry, holding and 
guiding the Chiſlel ſo that it may rather cut away 
more of the bottom than top of the Board, _—_ ye 

oards 
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Boards joined to the ends of the firſt laid Boards, 
may make on the Superficies of the Floor the finer and 
truer Joint. 

Having thus Boarded the whole Room, notwith- 
ſtanding they uſed their beſt diligence to do it exactly, 
yet may the edges of ſome Boards lic ſomewhat higher 
than the Board ir hes next to: therefore they peruſe the 
whole Floor, anc whererhey find any irregularities they 
plane them off with the Plane,&c. 


S 19. 7he Hanging of Doors, Windows,&c. 


He Floors being Boarded, the next work is to 

* Hang the Doors, in which though there be little 

itticulry, yer is there much care to be raking, that rhe 
Door open and {hut well. 

If the Door haye a Door-Ca/e ( as Chamber-Doors, 
and Cloſet-Doors commonly have) the Fms of the 
Door-Caſe muſt ſtand exactly perpendicular, which 
you muſt try by the Plumb-line, as by F 8. and the 
Head of the Door-Calc or Entertiſe muſt be firted ex- 
aQly ſquarc to the Jaums, as you where taught Numb. 3. 
F 17, 18, 19. and the Angles of the Door muſt be 
made exactly ſquarc, and the Rabbers of the Door 
to fit exactly into the Rabbets of rhe Door-Caſe. But 
yet they commonly make th2 Door abour one quarter 
of an Inch ſhorrer than the inſides of the Jaums of 
the Door-Caſe, leſt if the Boards of the Floor chance 
to {wcll within the {weep of the Door, the bottom of the 
Door ſhould drag upon the Floor. 

They conſider what fort of Hindges are proper- 
eſt for the Door they are to /Z7arg. When they have a 
Street=door ( which commonly is to take off and lift on ) 
they uſe Hooks and Hindges. In a Battend-door, 
Back-door, or other Battend-door, or ty 

Y they 
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they uſe Croſ5-Garnets. If a Framed Door, Side Hin- 
ges : And for Cyf-board Doors, and ſuch hike, Dut- 
Tails. (See the deſcription of theſe Hindges in Namb. 
T1. Fig. 1. 5, 6. ) But what fort of Hindges foever 
they uſe, they have care to provide them of a ſtrength 
proportionable ro the ſize and weight of the Door 
they hang with them. Well-made Hindges I have de- 
ſcribed Numb. 1. fol. 20, Whither to ayoid repetition I 
refer you. 

If they hang a Street-door ( which is commonly a- 
bour ſix foot high ) they firſt drive the Hooks into the 
Door-Poſt, by entering the Poſt firſt with an Awugure : 
But the Bit of the Augure, muſt be lefs than the 
Shank of the Hook, and the hole boared not fo 
long, becauſe the Shank of the Hook, muſt be ſtrongly 
forced into the Augure-hole, and ſhould the Augure- 
hole be roo wide, the Shank would be looſe in it, and 
nor ſtick ſtrong enough in it. Therefore if rhe Shank 
be an Inch ſquare, an half-Inch-Augure is big enough 
ro bore that hule with, becauſe it will then endure 
the heavicr blows of an Hammer, to drive it ſo far as 
it muſt go; and the ſtronger it is forced in, the faſter 
the Hook {ticks. Bur yer they are carful not to ſplit the 
Door-Poſt, 

Theſe Hooks are commonly drove in about Fif- 
ieen Inches and an half above the Gro»n=/e//, and as 
much below the rop of the Door. Ir is, or ſhould 
be, their care to chute the Pin of the lower Hook 
abour a quartcr of an Inch longer than that they uſe 
for the upper Hook ( or ciſe to make it ſo) becaule 
theſe Doors arc commonly un-weildy to lift off and 
on, eſpecially to life both the Hindges on both the 
Hooks at once. Theretore when the lower Hindge 
is lifced on the lower Hook, if the Door be then lift- 
perpendicularly upright, fo high as the under fide 
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of the upper Hindge may juſt reach the top of the up- 
per Hook, you may the caſicr ſlip the Eye of the up- 
per Hindge upon the Hook ; whereas, if the lower 
Hook be either ſhorter, or juſt no longer than the other: 
inſtcad of lifting it readily upon the upper Hook, you 
may lift it off the lower Hook, and fo begin the labour 
again. 

Having drove in the Hooks, they ſet the Rad4its 
of the Door within the Rabbits of the Door-Poſt, 
and underlay the bottom of the Door, with a Chip 
or two about half a quarter of an Inch thick, to 
raiſe the Door that ir drag not. Then they put 
the Eyes of the Hindges over the Pins of the Hooks, 
and placing the Tail piece of the Hindges parallel ro 
the bottom and top of the Door, they ſo nail them 
upon. 

This is the Rule they generally obſerve for Hang- 
ing Doors, Shop-windows, &c. Only, ſometimes 
inſtead of Nailing the Hindges upon the Door, 
they Rivet them on, for more ſtrength. And then, 
after they have fitted the Door, or Window, into 
its Rabbits, and laid the Hindges in there proper 
place and poſition ( as aforctaid ) they make marks 
in the Nail-holesof the Hindge with the point of 
their Compaſles upon the Door, and at rthote marks 
they Pierce holes, with a Piercer-Biz, that firs the 
ſhank of the River ; then they put the thank of the 
Rivet through the holes made in the Door : yct fo 
that the Head of the River be on the outſide of the 
Door: and they alſo put the end of the Shank into 
. the Nail-hole of the Hindge, and fo whilſt another man 
holds the head of the Hatchet againſt the Head of the 
River, they with the Pen of their Z/ammer batter and 
ſpread the flat end of the Shank over the Hole, as was 
ſhewn Numb. 2. fol. 24. 25. 
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The Titles of ſome Books of Architecture. 


Fbaſtion Seirlio, in Folio. 
\ J //ans Bloons Five Collumns, Folio. 

Vignola, in Folio. 

Vignola, Or the Compleat Architef, in Oftavo. 

Scamotzi, Quarto. 

Pallacio, Quarto. 

Sir Henry Wotton's Elements of Architcture 
Quarto. 

Theſe Books arc all Printed in Engliſh : But there 
are many others extant in ſeveral other Languages, 
of which Yitruvius 1s the chicf: For from his Book 
the reſt are generally derived ; as Philip Le Orm, 
Ditterlin, Marlois, and many others, which being 
difficult ro be had among Book-ſellers, and. thelc 
{uſtcicnt for information, I ſhall omit till another 
opportunity. 
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An Explanation of Terms uſed in Carpentry. 


A. 


Dz, Plate 8. BF 2. 

Arch, Any work wrought Circular, as the top 
part of ſome Window-frames, the top of ſfome great 
Gates, the Roof of Vaults, &c. 

Architrave, Sce Numb. 6. Plate 6. x. and Plate 6. 
"$- 
Ax, Numb. 7. Plate 8. A. 


B. 


Ack or Hip-molding. The backward Hips or YVal- 
ley-Rafters in the way of an Angle for the back 
parr of a Building. 

Banniſter, Numb. 8. Plate 11. g7 e. 

Baſe, is- commonly the Bottom of a Cullumn. Sec 
Numb. 6. Plate 6./. and Plate 7. B. 

Batement, To abate or waſte a picce of Stuff, by 
forming of it to a deſigned purpoſe. Thus inſtead. 
of asking how much was cur off ſuch a piece of Stuff, 
Carpenters ask what Batexzent that piece of Stuff 
had. 

Batter, the ſide, or part of the ſide of a Wall, or 
any Timber that bulges from its bottom or founda- 
tion, is faid to Batter, or hang over the Founda- 
tion 

Battlement, A flar Roof or Platform to walk on. 
Bur Battlements are more properly Walls buitt 
about the Platform to incloſe it, as is ſeen upon. 
Towers for defence : Part of the Battlement being 
Breaſt 
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Breaſt high that Muſquetiers may ſhoot over it, the other 
part Man-high, to ſecure Men from the ſhot of their 
Encmics. 

Bauk,a picce of Fir unſlit, from four to ten Inches ſquare: 
and of many lengrhs. 

Bear, 'Timbcr 1i3 faid to B-2r at irs whole length, 
when ncither a Brick-wall, or Poſts, &c. ſtand be- 
rwcen the cads of it. Burt if cither a Brick-Wall or Poſts, 
Sc. bz Trimmed up to thar Timber, then it is ſaid 
to Dear only at the diſtance between the Brick-wall 
or Poſt, and cither end of the Timber. Thus Carpenters 
ask what 

Bearing ſuch a piece of Timber has 2 The anſwer is 
LO, I2, 15, &c. Foor, according to the length of the 
whole Timber, or clfe according to the diſtance berween 
cither end of the Timber, and a 

Bearer, viz. a Poſt or Brick-wall that is Trimmed up 
between rhe two ends of a picce of Timber, to ſhorten 
1t's Bearing. 

Bond, when Workmen fay make good Bond, they 
mean faſten the two or more pieces of Timber well 
rogerher, cither with Tennanting and Morteſling, or 
Duftrailing, &c. 

Binding Foyſts, See Trimmers, or Plate 10. 46 /. 

Brace, See Plate 11. bb 5. 

Brad, is a Nail to Floor Rooms with, they are 
abour the ſize of a Ten-penny Nail, but have nor their 
heads made with a ſhoulder over-their ſhank, as other 
Nails, bur are made pretty thick towards the upper 
end, that the very top of it may be driven into, and 
buried in the Board they nail down, ſo that the tops 
of theſe Brads will not catch ( as the Heads of Nails 
would) the Thrums of the Mops when the Floor is 
waſhing. You may ſec them at moſt Ironmongers. 

Break in, Carpenters with their Ripping Chiſlel 

CO 
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do often Break i» to Bricks-walls : that is, they cut 
holes, but indeed more properly break the Bricks 
by force, and make their hole to their ſize and 
form. 

Breſummer, Sce Plate 11. CC, D, FF, hh. 

Bring up, A Term moſt uſed among Carpenters, when 
they diſcourſe Brick/ayers; and then they fay, Bring up 
the Foundation fo high, Bring up ſuch a wall, Bring up 
the Chimanics, &c. which is as much as to ſay, Build 
the Foundation ſo high, Build the Wall, Build the 
Chimnies, &c. 

Butment, The piece of Ground. in the Yard mar- 
ked G, in Platc 10. is a B«zment from the reſt of the 
Ground-Plor. 

Buttreſs, that flands on the ourſide a Wall to ſup- 


port 1t. 
C. 


Amber, A piece of Timber cur Arching, ſo 

as when a- weight conſiderable, ſhall be ſer 

upon it, it may in length of time be reduced to a 
ſtraight. 

Cantilevers, Picccs of Wood framed into the Front or 
other ſides of an Houſe to ſuſtain the Molding and 
Eavcs over 1t. 

Carcaſs, 18 ( as it were) the Skelleton of an Houle, 
beforc. it is Lath'd and Plaſtercd. 

Cartouſes, Ornamented Corbels. 

Cleer Story Winduw, Windows that have no Tranſum 
in them. 

Commander, Sce Numb. 7. Plate 8. K and #10. 

Coping over, is a1ort of hanging over, but not ſquare 
to its upright, but Beyelling on its under fide, till ir 
end in an cdge. 

Cortel, . 
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Corbel, A piece of Timber ſer under another piece of 
Timber, to diſcharge its Bearing. 

Crab, The Engine deſcribed Plare 9. E. and BCD 
ſeveral of its Appurtenances, v/z. B C C Snatch-Blocks, 
D Levers. Its Othce is to draw heavy Timber to a con- 
ſiderable height. 

Crow, See Plate $. L. Irs Office is to remove hea- 
vy Timber, and therefore fur firength is made of 
Iron. 

Crown Poſt, Sce Plate 11. H. Alſo the Xing-Ptece, or 
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Iſcharge, A Brick-wall or a Poſt trim'd up to a 
piece of Timber over charg'd for its Bearing, 
15 a Diſcharge to that Bearing. 

Dormer, Plate 11. QR. 

Double Quarters, Sec (Quarter. 

Draft, The Picture of an intended Building diſ- 
cribed on Paper, whereon. is laid down the devif- 
ed Diviſions and Partitions of every Room in its 
due proportion to the whole Building, See Numb. 7. 
i + Mm 

i A Door is ſaid ro Drag when either by its ill 
Hanging on its Hinges, or by the ill Boarding of the 
Room, the bottom edge of the Door rides ( in its {weep ) 
upon the Floor. See F 19. 

Dragon-beams, are two ſtrong Braces or Struts that 
ſtands under a Breſſummer, meeting in an angle upon the 
ſhoulder of the Xing-prece. In Plate 11, 77 are Dragon 
beams. 

Draw knife. deſcribed Plate 8. E and F 5. 

Draw Pins, deſcribed Plate 8. F and F 6. 

Drug, deſcribed Plate 9 E and F 12. 


Farer, 
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E. 


Ntrer, When Tennants are put into Morteſles, they 
4 are ſaid to Enter the Morteſles. 
Enterduce, or Entertiſe, deſcribed Plate 11.CC. 


F. 


Eather-edge, Boards, or Planks, that have one 

7 edge thinner than another are called Feather-edze 
{tuft. 

Fir-Pole, A ſort of ſtuff cut off of the Fir-tree, ſmall 
and long, commonly from 10 to 16 Foot. They are 
ſometimes uſed in flcight Buildings, to ſerve inſtead of 
Bauks and Quarters. 

Flyers, are Stairs made of an Oblong ſquare Figure, 
whoſe fore and backſidcs are parallel to cach other ; and 
{o are their ends : the ſecond of theſe Flyers ſtands par- 
rallel behind the firſt, the third behind the tecond, and 
ſo arefaid to fly off from one anther. 

Floor, in Carpentry, it is as well taken for the Fram'd 
work of Timber, as the Boarding over it. 

Foot-pace, is a part of a pair of Stairs, whereon after 
four or ſix ſteps you arrive to a broad place, where you 
may take two or three paces before you aſcend another 
ſtep ; thereby to cale the legs in aſcending the reſt of 
the ſteps. 

Furrings, The making gocd of the Rafters Feet in the 
Cornice. 


G. 


Able, or Gable-end, in Plate 11. 11K. 
Gain, The bevelling ſhoulder of a Joyſt, or 0- 
ther Stuff; It is uſed for 5 


ie Lapping of the end of a 
Z Joylt 
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Joyſt &c. upon a Trimmer or Girder, and then the 
thickneſs of the ſhoulder is cut into the Trimmer alſo: 
Bevilling upwards, that ir may juſt receive that Gain, 
and ſo the Joyit and Trimmer lie even and level upon 
their ſuperficies. This way of working is uſed in a Floor 
or Hearth. 

Girder, deſcribed Plate 10 QQ. 

Ground Plate, deſcribed Plate 11 A. 

Ground Plate, The piece of Ground a Building is.to 
be creſted upon. 6 


H. 


Ang over, See Batter. 
Hips, deſcribed Plate 11. EE, They are alſo 
called Principal Rafters, and Sleepers. 


Hook=pin, deſcribed Plate 8.F. 
T. 


Ack, deſcribed Plate 8. M. An Engine uſed for 
the removing and commodious placing of great 
'Cimber. 

Fack-Plane, called fo by Carpenters, but. is indeed 
the ſame that Joyners call the: Fore-Plane, See Numb. 
4. FS 2. and Plate 4. Br. 

Faums, Door Poſts are ſo called : So: are the up- 
right outer Poſts of a Window frame , See Plate 11. 
aaaa,ce, nn. 

Foggle-piece, See Plate 11. H:. 

Joys. See Plate 10.44 aa. 


Juffers, Stuff, about 4 or 5 inches ſquare, and of 
ſeveral Lengths.. 


K, 
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K. 


Ing-prece, See Feggleepiece. 

Kerf, Sce Explanation of Terms in Numb, 6. 
Knee, Apiece of Timber growing angularly,or crook- 
ed, that is, a great Branch ſhooting our near the top 
of the Trunk of the Tree, and is ſo cur that the Trunk 
and the Branch make an angle ; as jn Plate 11. EL; 
being made our of one piece of ſtuff: ir is called a Xnee- 

prece, or Fnee-Raſter. 


L. 


Anding-place, is the uppermoſt Step of a pair of 
Stairs, viz. The Floor of the Room you aſcend 
upon. 
i Skeres, Projecting of the Eaves. 

Level, See Plate 8. Gand F 7. 

Lever, See Plate 9.D. 

Lintel, In Brick-Buildings Carpenters lay a long 
piece of Timber over the Pecrs, to Trim with the 
Window-Frame: as well ro Bear the_ thickneſs of the 
Brick-wall aboyeit, as to make Bond with the ſides 
of the Walls. 

Long-Plane, The fame that Joyners call a Foynter. 
See Numb. 4. B 2. FS 4. 

Luthern, See Dormer. 


M. 


Odillon, See Cantelever. 

Molding, Moldings are ſtuck upon the edges 
of {tutf ro Ornament it: As on Chilmney-pieces, the 
inner edges of Window-frames, Shelves, &c. Sce Numb. 
4 FS. 9. Z 2 


Munnion, 
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Munnion, the upright Poſt that divide the ſeveral 
Lights. in a Window-frame, are called Munnions, See 
Plate 11. 97 4. 


N. 


Ewel, the upright poſt thar a pair of Winding- 
ſtairs are turned abour. 


P. 


Itch, The Angle a Gable-end is ſet to, is called the 
Pitch of the Gable-end. 

Planchier, An Ornament to which the Cornice is 
faſtned. 

Plate, A piece of Timber upon which ſome conſider- 
able weight is framed, is called a Plate. Hence Ground- 
Plate, Plate 11. A. Window-Plate, &c. 

Plumbsline, deſcribed Plate8&. HF 8. 

Poſts, See Principal-Poſts. 

Prick-Poſts, Poſts that are framed into Breſſummers, 
berween Principal-Poſts, for rhe ſtrengthning of the 
Carcaſs. 

P-incipal-Poſts, The Corner Poſts of a Carcaſs, Sce 
Plate 11. BB. 

Profile, The ſame with Grovnd-P/ot. 

Projetture, is a jetting over the upright of a Building ; 
Thus Balconies projet into the Street. 

Puncheons, Short pieces of Timber placed under fome 
conſiderable weight ro ſupporr ir. 

Pudlaies, Picces of Stuff to do the Office of Hand- 
Spikes. 

Purkins, See Plate 11.N N. 


Q. 
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Q. 
Qi are ſingle and double, Single Quarters 


are Sawen ſtuff, Two Inches thick, and Four 
Inches broad. The Double Quarters are ſawen 
to Four Inches ſquare. 

Quartering, In the Front of the third Story in Plate 
11. All the Work, except the Principal Poſts, Jaums, 
and Window-frames, viz. The upright Trimming, and 
the Braces is called Quartering. 

Quirk, A piece taken out of any regular Ground- 
plot, or Floor: For example, The whole Gr6und- 
plot ABCD. in Plate 10. is a regular Ground-plot. 
Bur if the picce K be taking out of it, K ſhall be a 
Quirk. 


R. 


After, See Plate 11.cccc. 
Rail, Rails ſtand over and under Banniſters 
ct balconies, Stair-Ca'es, Ec. 

Raiſer, is a Board ſet on cdge under the Foreſide 
of a ſtep. 

Raiſing=piece, Pieces that lie under the Beams upon: 
Brick or Timber by the ſide of the Houſe. 

Rellſh, See Projetture., 

Return, Either of the adjoining ſides of the Front 
of an Houſe, or Ground-plor, is called a Return= 
ſide, as in Plate 10. the Front is AB, the Return- 
ſides to this Front is A C and BD. 

Ridge, the meeting of the Rafters on both ſides the 
Houſe is called the Kidge. 

Ripping-Chiſſe/, See Plate 8. D F 4. 

Roof, The Covering of a Houle : But the mn 
uſb 
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uſed in Carpentery for the Triming work of the Co- 
vering. 


S. 


Cribe, See Number 6. in ExpLmation of Terms. 

Shake, Such Sruft as is crackt cither with the hear 

of the Sun, or the droughth of the wind, is called 
Shaken Stuff. 

Shingles, Small picces of wood uſed to cover Houſes 
with, inſtead of Tiles or Slates. 

Shreadings, See Plate 11. the lower end of the 
Principal Rafters markt rr are called Shreadings, or 
Furrings. 

Sleepers, The ſame with Purlins. 

Snatch=blocks, See Plate 9.B C C. 

Socket-Chiſſe!, Deſcribed Plate 8. and F 3. 

Soils, or Sells, are either Grounds-Se/lls delcribed Plate 
11. A.or Windew-Sel{s, which are the bottom Pieces 
of Window Frames. 

Stair-Caſe, The incloſure of a pair of Stairs, whe- 
ther it be with Walls, or with Walls and Railes and 
Banniſters, &c. 

Stancheons, Sec Puncheons. 

Strut, See Dragon-beam. 

Summer, In Plate 10. PP is a Summer, where into the 
Girders are Tennanted. 


T. 


— See S 13. 
ranſom, The Piece that is framd a-croſs a double 
Light Window. See Plate 11. PP. 


Trim, When workmen fir a piece into other work, 
they ſay they 7rim in a piece. 
Trimmers, See Plate 10. 6b b b. 
Truſs, 
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Truſs, See King-piece, or JoggſerPece. 
Tusk, A Bevel ſhoulder, made to ſtrengthen the 
Tennant of Joyſt, which is let into the Girder. 


Y. 
\ JT Alley Rafter, See Back, or Hip-Molding. 


W. 


El! hole, See Plate 10. I. 


Wall Plate, In Plate 10. AC, BD and NQ 
are Wall Plates. 


Thus much of Carpentry. The next Exerciſes 
will ( God Willing ) be upon the Art of Turning, Soft 
Wood, Hard Wood, car's Braſs, Iron &c. With ſeveral 
Inventions of Oval-work, Roſe-work, Rake-work, Angular- 
work, &c. 
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MECHANICK EXERCISES: 


OR, 


The Doctrine of Handy-Works. 


Applied to the ART of TURNING. 


Of Turning. 


S by placing one Foot of a pair of Compal- 
ſes on a Plane, and moving about the other 
Foot or point,deſcribes on that Plane a Cir- 
cle with the moving point; ſo any Sub- 

| ſtance, be it Wood, Fvory, Braſs, &c. pitchr 

ſteddy upon two points (as on an Axis) and moved 
about on that Axis, alſo delcribes a Circle Concentrick 
to the Axis : And an Edge-Tool ſet ſteddy to thar 
part of the outſide of the aforeſaid Subſtance that is near- 
eſt the Axis, will in a Circumvolution of that Sub- 
ſtance, cut oft all the parts of Subſtance that lies 
farther off the Axis, and make the outſide of that 

Subſtance alſo Concentrick to the 4xis. This is a 

brief Colle&tion, and indeed the whole Summ of 

Turning. 

Now, as there is different Matter, or Subſtance, to 
be-Zurned, ſo there is alſo different Ways, and diffe- 
rent Tools to be uſed in Turning each different Matter. 


A A The 
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The different Matters are Soft Wood, Hard Wood, 
Tvory, Braſs, Iron, &c. each of which ( when I have 
deſcribed the Turners Tools for Soft Wood.) I ſhall 
diſcourſe upon. Bur, 


SI. Of the Lathe. 


HE Lathe is deſcribed in Plate 12. A. This 
Machine is ſo vulgarly known, that though ir 
cannot be deſcribed in Draft, ſo as all its parts ſhall 
appear at one ſingle View, yet enough of it to give 
you the Names of its ſeveral Members, and their 
Uſes are repreſented : viz. 
aaaa The Legs or Stiles. 
6 þ The Cheeks or Sides. 
c c The Puppets. 
4 The Screw. 
d The Pike. 
e The Reſt. 
} The Handle of the Screw. 
en Tennants of the Puppets. 
The Wedge. 
z7 The Treddle. 
& The Croſs-Treddle. 
{ The Pole. 
» The String. 
# The Horn. 


T 1. Of the Legs, or Stiles. 


HE Legs, or Stiles, are commonly about rwo 
Foot and ten Inches high, and are ſet per- 
pendicularly upright; having each of them a Tennant 


on its upperend, of che thickneſs the two Ceeks are 
ro 
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to ſtand aſſunder : And on either ſide the Shoulder 
of theſe two Tennants, is laid one of the Cheeks cloſe 
to the ſides of the Tenants, and fo pinned cloſe to 
the Tennant, as was taught Numb. 5. JS. 17. Buta 
ſteddicr and more ſecure way, isto have a ſtrong Iron 
Screw made with a 1quare Shank near the Head, 
thar when it enters into a ſquare hole made fir to ir 
in the hithermoſt Cheek, it may not twiſt about, bur 
by the Turning about of an Iron Nut, upon the 
fore-end of the Screw, the Nur ſhall draw the two 
Checks cloſe to the rwo ſides of the Tenants, or the 
upper ends of the Legs. 


q 2. Of the Cheeks. 


SI told you, the Legs are to be ſer up diret- 
ly perpendicular, ſo the Cheeks are to be faſt- 
ned diretly Horizontally upon them : And the Legs 
' and Cheeks are to be faſtned with Braces to the Floor, 
and other parts of the Room the Lathe ſtands in, ac- 
cording to the conyenience of the Room for faſt- 
ning, that the whole Lathe may ſtand as ſteddy and 
ſolid as may be. For if with Turning large Work 
the ſtrength of the Tread ſhould make rhe Lathe 
tremble, you will not be able to make true and neat 
Work ; but the Tool will job into ſofter parts of 
the Stuff, and fly off where a Knot or other harder 
parts of rhe Stuff comes to the Tool. 


q 3. Of the Puppets. 


TH Puppets are ſquare pieces of Wood, of a 
Subſtance convenient to the light or heavy 
work they intend to Turn : And Turners will rather 

| Aaz have 
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have their Puppets too ſtrong than too weak ; be- 
Cauſe, though the Puppets be very ſtrong, yet they 
Can turn light work with them; whereas if they be 
weak they cannot turn Heavy work with them : For 
the weight of heavy unequal tempered Stuff running 
about, will be apt both to ſhake the Puppers, and looten 
the ſmall hole of the Wedze in the 7ernant ; by either 
of which Inconveniencies the Work in the Lathe may 
tremble, as aforcſaid. 

And though no ſize for the height of the Pup- 
pets can be well aſſerted, becauſe. of the ſeveral Di- 
ameters of Work to. be Zarned, yet Workmen ge- 
nerally covet to have their Puppets as ſhort as they 
well can, to bear their Work off the Cheeks of the 
Lathe, becauſe theſe Puppets ſtand in the firmer, and 
are leſs ſubje& to looſen. But then, if the Diame- 
rers of the work be large, the Puppets may be too 
ſhort ro 7urn that work in : For the Pikes of the 
Puppets muſt ſtand ſomewhat more than half the Di- 
ameter of the Work above the ſuperficics of the Cheeks. 
Therefore 7urxzers have commonly two or three pair 
of Puppets to fit one Lathe, and always ſtrive to uſe 
the ſhorteſt they can to ferve their Work, unleſs the 
ſhortneſs of the Lezgs of the Lathe, makes the work fall 
roo low for the pitch of the Workman that is to work 
at the Lat/le. Therefore in the making of the La'/e 
the height of the L-es with relation to the intended 
work, and height of the Workman, arc to be well 
conſidered. 

At the: lower cnd of theſe Puppets are made two 
Tennants, of ſuch a thickneſs, that they may eaſily 
flide in the Groove between the two Cheeks, and fo 
long, that a Morteſs through it of the length of the 
Cheeps depth, and a ſufficient ſtrength of Wood below 
it may be contained. Into this Morreſs is fitted a 

Tapering= 
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Tapering-Wede, ſomewhat leſs at the fore end, and 
bigger at the hinder end than the Morreſs, that as it is 
forced into the Morteſs with a Mallet, or a Maul, it ma 
draw the bottom Shoulder of the Puppet cloſe and firmly 
down upon the Cheeks, rthat-they may neither joggle or 
tremble in working. | 


T 4. Of the Horn. 


Pon the Right Hand Puppet on the out ſide 

near the top. of it, is hung the Tip-end of an 
Horn with its Tip downwards, to hold Oyl in, and 
ought to have a Wooden round Cover to fit into it, 
that neither Chips or Dirt get in to ſpoil the Oyl; 
and in the handle of the Cover - ſhould be fitted a 
wooden Butter, which may. ſerve for an Handle tg 
the' Cover : And through this Butten' ſhould be faſt- 
ned an Iron Wyer to: reach almoſt to the bottom of 
the Horn: This Wyer ſtands always in the Oyl,' that 
ſo oft as the Workman has occaſion to oyl the Cen- 
ters of the Work, to make his work flip about the 
eaſier, he takes the wooden Cover by the Button, 
Wyer and all, and with the ehd of the Wyer, Oyls 
his Center-holes, and pops his Wyer and Cover again 


into the cr» againſt he has occaſion to uſe it the next 


time. 


q 5. Of the Pikes axt Screws © ©* 7 


NE the upper end of one of theſe Puppets is faſt- 


ned a ſtrong Iron Pike, bur irs point is made 
of tempered Stcel|: and near the upper end of the 
other Pxppet 1s fitred an Iron Screw quite through a 
Nut 1n the F-ppet, whoſe point is alſo made of Tem- 
per'd Steel. This Iron Pike in one. Puppet, and the 
| Screw 
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Screw in the other Puppet are ſo fitted into the Pup- 
pets, that their Shanks liein a ſtraight Line with one 
another, and both their points lie alſo in that ſtraight 
Line pointing to one another: And in the Head of 
the Iron Screw is a Hole where-into is firted an Iron 
Handle about ſeven or eight Inches long, with a 
round Xob at each end of it that it flip not through 
the hole in the Head. This Iron Zandle 1s to turn about 
the Screw forward or backward as your purpoſe ſhall 
require. 

Upon the points of this Screw and Pike the Centers of 
the Work are pitcht, and afterwards ſcrewed with the 
Screw hard, and ſo far into the Stuff, that it may nor 
ſlip off the points in working, eſpecially if it be ſoft Wood, 
and the work large and heavy. 

Alſo, near the upper end of theſe Puppets, upon that * 
ſide the Workman ſtands when he works, the Wood of 
the Puppets is wrought away to ſquare flat ſhoulders 
{ſomewhat below the Pikes, that the Reſf may (if 
occaſion be ) lie near the Pikes, and bear ſteddy upon 
the Shoulders. 


T 6. Of the Reſt. 


THE Reſt is a ſquare piece of Stuff about an Inch, or 

an Inch and half thick, and two Inches, or two 
and an half broad,and ſomewhar longer than the diſtance 
between the Puppets. Its Office is to reſt the Tool upon, 
_ it may lic in a ſteddy poſition while the Workman 
ules it. 


T 7. Of 


Turning. 
T 7. of the Side-Reſt. 
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UT beſides this Reft, Turnners have another Ref, 
called the Side-Reſt. This they uſe when they 
{urn the flats ſides of Boards; becauſe the flat ſides 
of Boards ſtanding athwart the Pikes, and this Reſt 
ſtanding allo athwart the Pikes, they can the more 
conveniently reſt their Tool upon it. It is marked 
e in plate 13, and is in the Plarze disjun& from the 
Lathe; as well becauſe it and the Common Reſt can- 
not both together be expreſt in Picture, as alſo be- 
cauſe it is made to take off and put on as occaſion 
requires. 

The Re/t is marked a, and is a piece of an Oaken 
plank, or Elm plank, about two Inches thick, and 
ſtands ſo high above the Cheeks of the Lathe as the 
points of the Pikes do, or ſometimes a little higher : 
Its Breadth is about a Foot, -or more, or leſs, as the 
Work requires, or the Workman fancies. The Bot- 


tom of it is firmly nailed to one fide of a Quarter of 


Oak, or Elm, of about three Inches ſquare, and rwo 
Foot, or two Foot and an half long, cloſe to one 
end,. as-you ſee in the Figure at 5, ſo-as the Reſt 

upright to the piece of Quarter. This” piece 
of Quartet is as a 7emnant to ſlide into a ſquare Tron 
Collar marked e; This ſquare Tron CoHar is made fo 
long as to reach through the depth of the- Cheeks -of 
the Lathe, and ro 'receive the Quarter or Tennant 
thruſt through it above the Cheeks, and a Wedge un- 
der the Cheeks 'marked d, which Wedge ( when tiff 


knock'd up) draws the Tennant ſtrong and firmly - 


down to the Cheeks, and conſequently keeps the Side-- 
reſt ſteddy on any part of the Cheeks, according as you 
flide the Co4ar forwards or backwards towards _— 
Fike, 


>———_— 
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Pike, or as you thruſt the Reſt nearer or farther to and 
from the Pikes, .* 

Some Turners for ſome Work, inſtead of a plank 
for-this' Reſt, faſten to one end of the Quarter or 7ex- 
nant, a long Iron with a round Cilindrick Socket 
in it, as at the Figure marked f in P/ate 13, a is the 
Socket of about an "Inch, or an Inch and an half Di- 
ameter, 0, reach. within two or three Inches as high 
as 'the. Pikes, and ,into this Socket they put a long 
round Iron Shark, as in Figure g of the tame Plate, 
a 18 the Shank, and at the top of this Shaxk is made 
the Reſt, marked b. | This Shank (I fay) lips eaſt- 
ly into the Socket, rhat it may be raiſed, or let down, 
as occaſion requires, and by the help of .a Screw 
through the Socket at e, may 'be faſtned at that 
le 

"Sh Reſt, (by reaſon of its Round Shank ) may be 
alſo turned with its upper edge, more or leſs;oblique or 
athwart the Work, or elſe parallel ro the Work, accord 
ing as the purpoſe may require. 

Near one end of the Reſt is fitted and faſtned a piece 
of Wood about an Inch ſquare, and ten or twelve 
Inches . long: This piece of wood 4s fitred flift-into' a 
ſquare Hole or, Mortcſs made in the Pu pet, alittle a= 
bove the Shoulder for the ' Reſt, to. fet-the' Reſt to any 
diſtance from the Pikes, which, with the ends of nome if 
en Screws entred into wooden Nuts on the further fide of 
the Puppet, and coming through againſt the Re/?, keeps 
the Reb from being thruſt nearer to: the work when 
the Workman is working. 


A 8. Of 
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T 8. Of the Treddle and Croſs-Treddle. 


Bout the middle between the ends, is placed a 
wooden, 7rcdid/e about two Inches and an half 
broad, an Inch thick, and three Foot long, and ſome- 


times ' three and an half, to four Foot long. The 
hinder end of ir is faſtned to the Floor, with a piece 
of Leather ( ſometimes a piece of the Upper-leather of 
an old Shoe, which picce of Leather is nailed to the 
under-ſide of the hinder end of the Tredd/e,to as to leave 
Leather cnough beyond the end of the 7reddle to nail 
down upon the Floor; which 7reddl/e being thus nailed 
down, will moye upwards, as the Spring of the Po/e 
draws uptheS7ring; the String being alſo taſtned tothe 
forc-end of the 7reddle. 

The hinder end of the Treddle is nailed down abour 

a Foot, or a Foot and an half bchind the Lathe, and 
abour the middle between both the Legs, fo that the 
forc-end of the 7reddle reaches beyond the fore-fide 
of the Lathe, about a Foot and an half, or two Foor. 
And note, that the farther che Fore-end of the 7red- 
le reachcs out beyond the Fore-fide of the Lathe, rhe 
greater will rhe {weep of the Fore-end of the 7reddle 
be, and conſequently it will draw the more S7ring 
down; and the more S7ring comes down at one 7read, 
the more Revolutions of the Work is madeat one 7read, 
and therefore it makes the greater riddance of the 
Work. 

But then again, if the Fore-end of the Treddle 
reach roo far before the Forc-ſide of the Lathe, ir 
may draw rhe end of the Po/e fo low as to break it: 
and it will alſo be the harder to Tread down, becauſe 
the power commanding ( which is the weight of the 
Tread) lics ſo far from the weight ro be commanded, 
Bb which 
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which is the ſtrength of the Pole, augmented by the 
diſtance that the end of the 7redd/e hath from the 
Work in the Lathe; ſo that you may ſee, that the 
nearer the Fore-end of the 7redd/e lies to the Per- 
pendicular of the Work in the Lathe, the eaficr the 
Tread will be: And ſome 7urners that 7wrn altoge- 
ther Small Work, have the Forc-end of the 7reddle 
placcd juſt under their work ; 1o that their S?ring 
works between the Cheeks of the Lathe; But then 
the Sweep of the Tredd/e being ſo ſmall, the Pole 
draws up but a ſmall length of Szr1g, and conſequent- 
ly makes the fewer Revolutions of the Work in one 
Tread, which hinders the riddance of the Work : un- 
leſs with every Spring of the Pole, they ſhould lift 
their Treading Leg ſo high, as to tire it quickly with 
binging ir down again, afterit is raiſed to 1o uncommo- 
dious a poſition. 

This 7redle hath a ſquare Notch in the middle of the 
further end, about an Inch and an half wide, and two 
Inches long, that the end of the Szri»g may be wound ci- 
ther off or on the Wood on either ſide the Notch, to 
lengthen or ſhorten the $?ring,as the different Diameters 
of the Work ſhall require. 

About the middle of the 7reddle is fixed a round 
Iron Pin about half an Inch in Diameter; ſo as to 
Kand upright abour an Inch and an half, or two In- 
ches long above the 7reddle. And under the Cheeks 
is alſo fixed down the Croſs-7reddle, which is ſuch an- 
other piece of Wood as the 7redd/e is, but longer or 
ſhorter, according to the length of the Lathe : And 
in the middle of the Breadth of the Cr:5-Treddle, is 
made ſeveral holes all a-row to receive the Iron Pix 
ſet upright in the Zreddle. Theſe holes are common- 
ly boared about two or three Inches affund:r, that the 
Pin or the Treddle may be put into any one of them, 

according 
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according as the S?rirg is to be placed nearer'to-or fur- 
ther off either end of the Lathe, 


« 9. Of the Pole. 


is longer or ſhorter, or bigger or ſmaller, ac- 
cording to the weight of the Work the Workman 
deſigns to 7urn: For the thicker the Pole is, the har- 
der muſt the 7read be to bring ic down ; and for this 
reaſon, ifthe Pole provertoo ſtrong for their common or 
continued Work, they will weaken it by cutting away 
( with a Draw-knife, deſcribed Numb. 7. Plate 8. E, 
and F 5. ) part of the ſubſtance off the upper and under 
ſides of the Pole. 

The thick cnd of this Pole is nailed (or indeed ra- 
ther pinned ) up to ſome Girder, or other Timber in the 
Ceiling of the Room, with one ſingle Nail, or a Pin, 
that the Po/e may move upon that Nail, or Pin, as on 
a Center, and its thin end paſs from one Puppet tothe 
other, as the Work may require. And at about a Foot 
diſtance or morc, is alſo nailed up to ſome Joylts, or 0- 
ther Timbers of the Ceiling, two Cheeks of a convenient 
ſtrength, and at the lower end of theſe two Cheeks is 
nailed a Quarter or Batten to bcar the Pole, though the 
weight of a 7read bc added to it, as you may tec at »n 
in Plate 12. 


'HE Pole is commonly made of a Fir-pole, and 


T 10. Of the Side-Reſt. 


Ut ir ſometimes happens that the Ceiling of the 
Work-room is not high cnough for the Po/e to 
play upwards and downwards ; Therefore in ſuch 
caſe, they place the thin end of the Po/e at fome con- 
ſiderable diſtance off the —_ cither before or behind 
Bb z it, 
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| it,and fo make the Spring ofthe Po/e Horizantal towards 
| the Lathe,conveying and guiding the S7ring from the Po/e 
| to the Work by throwing it overa Row/cr, moving on 
| two Iron Center-pins faſtned at both ends, and placed 
| parallel to the Cheeks of the Lathe, above the Work as 
high as they can ; and thus every 7re:d draws the Row- 
ler about : Burt ſhould the Rowler not move abour upon 
theſe Iron Pins, the String every Tread would both cur 
a Groovcin the Ruler, and fret it ſelf more or lefs upon 
the Rowler, 


A 11. Of the Bow. 


YOme Turners that work light Work, ſuch as Cane- 

Heads, Ink-horns, &c. for which they need ſcarce 
remove the Puppets off their Lathe, uſe a Common Bow, 
ſuch as Archers uſe. The middle of this Bo» they faſten 
over Head, with its String Horizontally downwards, 
and inthe middle of that S?ring they faſten another S7ring 
perpendicularly downwards, whoſe other end they faſten 
to the Treddle, and the String wound round their Work 
brings it abour. 


T 12. Of the Great Wheel. 


Ut when Turners work Heavy Work, ſuch as the 
Pole and Tread will not command, they uſe the 
Great Wheel, This Whcel is ſo commonly known, that 
I ſhall need give you no other deſcription of it than 
the Figure it ſelf, which you may ſec in Plate 14. a. 
It is turned abour with one, and ſometimes with two 
Iron Handles, according as the weight of the Work may 
require. 
Its String hath both its ends ſtrong and ncatly faſt- 


ned togecher, not with a Knot, but lapt over one 
another 
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another abour three Inci;cs in length, and ſo is firmly 
whipt about with ſmall Gur, that it may the eaſier 
paſs over the narrow Greo7e in the edge of the Rows 
ler. This String is laid in the Groove made on the 
edge of the Wheel, and alſo in the Grooye of the 
Work. But before itis laid upon both, one part of 
the Szring is lapt over and croſles the other, and the 


String receives the Form of a F yum of 8 ( only one of 


its Bows or Circles becomes no bigger than the Groove 
in the Work, and the other as big as the Groove in the 
Wheel.) 

Then the whole Frame wherein the Wheel is fixed is 
removed farther off the Lathe, that the Srring may draw 
tight upon the Work. 

The rcaſon why the Strizg thus croſſes it ſelf, is, be- 
cauſe it will touch and gird more upon the Groove of the 
Work, and conſequently (as was faid before T 14.) 
will the better command the Work about. 

The manner of Turning this heel, is as the manner 
of Turning other Wheels with Zandles. 

Beſides the commanding Heayy Work abour, the 
Wheel rids Work faſter oft than the Po/e can do: be- 
cauſe rhe ſpringing up of the Po/e makes an intermiſſion 
in the running abour of the Work, but with rhe Wheet 
the Work runs always the ſame way ; ſo that the Tool 
need never be oft it, unleſs it be to examine the Work 
as it is doing. 

When the Wheel is uſed, its Edge ſtands athwart the 
Cheeks of the Lathe. 


4 33,0f 
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T 13. Of the Treddle-Wheel. 


His is a 1ſhee/ made ofa round Board of dbour 

two Foot and an half Diameter, conveniently to 

ſtand under the Ch--#s of the Lathe. Ir alſo hath a 

Groove on its Edge for the Srring to run in; it hath an 

Iron Axis with a Crook or Cranck at one end: And on 

this Crook is flipt the Noole of a Leather Zhong, which 

having its other end faſtned to a 7reddle, does, by keep- 

ing exact time in 7 reads, carry it {wiftly about without 
intermiſſion. 

Bur the length of the 7hovg muſt be fo fitted, that 
when the Whee! ſtands ſtill, and the Crook at the end 
of the Axis hangs downwards, the end of the 7reddle 
to which the 7hoxg is faſtned may hang abour two or 
three Inches off the Ground : For then, giving the 
Wheel a ſmall turn with the Hand, till the Crook riſes 
to the higheſt, and paſſes a little beyond it; if juſt then 
(I ſay) the Workman gives a quick 7read tpon the 
Treddle to bring the Crook down again with a jcrk, that 
Tread will ſer it in a motion for {ſeveral revolurions ; 
and then if he obſerves to make his next 7rea juſt when 
the Crook comes about again to the ſame poſition, it 
will continue the motion, and cauſe of the mortinn,and 
and keep the Wheel! always running the ſame way, if he 
punQually times his 7reads. 

The Treddle Wheel is uſed for ſmall work only, as 
not having ſtrength enough to carry heavy Work a- 
bour, ſuch as Cane-Heads, Small Boxes, &c. and it is fit- 
red below the Cheeks berween the Puppers, as the Bow is 
above.. 

Beſides theſe Inventions to carry about the Work 
in the Lathe, there are many more; as with a great 
tron Wheel, having Tecth on its edge, which Teeth 

are 
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are to fall into an Tron Nut upon an Iron _Axs, pitcht 
upon the F:kes ofthe Puppets of the Lathe, or fitted into 
Collars, &c. 

Alſo, for very Heavy Work, as Guns, Great Mor- 
tars, &c. heels turn'd with Wind, Water, or Horſes, to, 
carry the Work about. Of which more in their proper 
places. 


T 14. Of the String. 


Pon the thin end of the Po/e is wound a conſide- 

rable Bundle of String, That as a Mandrel re- 

quires to be bigger than ordinary, or the Work heavier, 

they may unwind ſo much of the S7ring as will compaſs 

the Mandre/ twice, or (if the Work be heavy ) thrice; 
the eaſier to carry it about. 

This String is made of the Guts of Beaſts (moſt 
commonly of Sheep, and ſpun round of ſeveral thick- 
neſſes, of which the Workman chuſes ſuch ſizes as 
are apteſt for is Work; for large and heavy Work, 
very thick, but for ſmall and light work, thin: And 
there are ſeveral reaſons for his Choice ; for athin String 
will be too weak for heavy Work ; bur if it were not toe 
weak for heavy work,it would be apt to mark ſoft wood. 
more than a thick $7r/zz would, when they are forc'd 
to ſhift the S7ri2g, and ler it run upon the Work. Be- 
ſides, a thin S7r:»z (though it were ſtrong enough ) 
would not to well bring heavy Work about; becauſe 
being ſmall, bur little of the String touches the wood 
to command it, unleſs they wind it the oftner about 
the Work, which both takes up time, and hazards the 
breaking of the $?rins, by the fretting of the ſeveral 
twiſts againſt one another. 

Now a thick S?ring is uncommodious for ſmall work ; 
becauſe having a ſtrength and ſtubbornneſs proportion- 

able 
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ableto its ſize, it will not comply cloſely to a piece of 
Work of ſmall Diameter, bur will be apt to flip about 
ir, unleſs both Po/e and Tread be very ſtrong ; and 
then, if the Center-holes be nor very deep, and the 
Pikes fill them not very tight, and the Puppets allo not 
very well fixt, the Strength of the Srr/zg will alter the 
Center holes ; eſpecially, when the work is upon ſoft 
Wood, or elle it will exlanger the breaking the Work 
in its weakeſt place. 


T 15. Of the Seat. 


Arallel to the Cheeks on the inſide the Lathe is fits 
ted a Seat, about two and an half Inchcs ſquare, 
and the whole length of the Lathe ; having an Iron 
Pin faſtned on cither end the underſide of it: Ir lies 
upon two Bearers of wood, that are faſtncd athwart 
the outer ſides the Legs, ( or clſe to ſer it higher ) the 
outer ends of the Cheeks, according to the height of the 
rſon that works at the Lathe. Theſe Bearers reach in 
ength ſo far inwards, as that they may be capable 
to bear the Seat fo far off from the Lathe, as in the Di- 
ameter of the Work they intend to 7ur»_ in the 
Lathe, and alſo the bulk of the Workman thar 
ſtands between the Lathe and it, may be contain- 
ed. 

It is not called a Seat becauſe it is ſo; but becauſe 
the Workman places the upper part of his Buttocks 
aganiſt ir, that he may ſtand the ſteddier to his 
Work, and conſequently guide his Foot the firmer and 
exacer. 


The 
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The two Beavers have ſeveral Holes made in them, 
from within ſixteen Inches off the Lathe, to the ends 
of them, that the Iron Pins falkned in the ends of the 
Seat, may be removed nearer or farther off the La he, 
according to the greatneſs or ſinallneſs of the Diameter 
of their Work. 

Having thus deſcribed the parts of a Common Lathe, 
I ſhall now follow with cheir other Tools alſo. 


SH. Of Gouges. 


Ouges are marked BB in Plate x5. They do the 
Office of Fore-Plains in Foynery, and the Jack- 
þlams in Carpentry, and ſerve only to take off the Ir- 
regularities the Hatchet, or ſometimes the Draw-knife 
leaves,aftcr the work is hewed'or drawn pretty near a 
Round with either of them: Ano therefore as the Fore- 
þlain is made with a Corner-edge, only to take off the 
{regularities of a Board, to the Gouge that it may alſo 
take oft the Irregularities or Extuberancics that he far- 
theſt from the 4s of the Work, and alſo frame pretty 
near the hollow Moldings required in the Work, pre- 
cede the Smoorhing-Chifſels, And that the Gorge may 
the more commodiouſly and effeQtually do it, the Blade 
o*© this Tool is formed abour half round to an ce, 
and the two extream ends of this half round a little 
ſloped oft rowards the middle of ir, that a {mall part 
abour the middle may the caſier cut off the prominen- 
cies that are not concentrick to the 4x, and io bring 
the Work into a Method of Formation. 

The hollow edge is ground upon the Corncr ct a 
Grindsſtone, which in ſhort time wears the out-{:de of 
that Corner to comply and form with the hoilow o# thc 
Goauge. It is afterwards Set upon a round I ---0, 
that fits the hollow of the edge, or is lomewhar ics. 

C c LUL 
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Bur they do not Ser their Gouges or Chiſſe/s as (I told 
You in Numb. 4. FS 10.) the Joyners do; for Turners 
Tools being ſomewhat ynweldy, C reaſon of their ſ1ze; 
and lopg Handles, they lay the Blade of the Gouge with 
its conyex ſide upon the Reſt of the Lathe; and ſo 
with the Wher-/fone in their right hand they rub | 
the Bafi/ the Grind-ſtone made, and as they rub, they 
often turn another part of the hollow of the edpe to. 
bear upqn the round of the Whetſtone, till they have 
with the Whez-ftone taken oft the roughneſs of the Grind«. 
Rone. 

Of theſe Gouges there are ſeyeral fizes, viz. from @ 
quarter of an Inch, to an whole Inch and ſometimes, for 
very large Work, two Inches over: Frets 

The Handles to theſe Gowges (and indeed to all other 
Turning Tools )-are not made as the Handles of Foyners 
or Carpenters Tools are, but tapering towards the end, 
and fo long that the Z7andle may reach (when they 
uſe it ) under the Arm-pit of the Workman, that he 
a haye more ſtay and ſteddy management of the 
ol, | 
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MECHANICK EXERCISES: 


OR, 


The Doctrine of Handy-Works. 


Applied to. the AR T of TURNING. 


$ ITT. Of Flat Chiſſels. 


HE Flat Chifſe!s are marked CC in Plate 15. 

' Theſe do the Office of Smoothing Plains in. Foyn= 

ing and Carpentry :. for coming after the Gouges they 

cut off the prominent Riſings that the Gowges leave above: 
the hollow. 

The edpes of theſe Flat Chifſe/s are not ground to 
ſuch a Bafi/ as the Joyners Chiſſels are, which are made 
on one of the Flat ſides of the Chiſſels; But are BafFd 
away on both the flat ſides; ſo that the edge lies be 
rween both the ſides in the middle of the 7oo/: And 
therefore either ſides of the 7oo! may indifferently be 
applied to the Work; which could not well be, ſhould 
the edge-lic on one of the {ides of the 7ool: Becauſe, 
if they ſhould apply the Ba// ſide of the Zoo! to the 
Work, the thickneſs of the Baji/ would bear the: edge 
of the Too! off: And ſhould they apply that fide of 
the 
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the 7ool the edge lies one to the Work. the ſwife com- 
Ing qbour of the Work would ( where a ſmall irregu- 
larry of Stuff ſhould happen ) draw or job the ſuddain 
cdge into the Stuff, and fo dawk it; which if the Stuff 
be already ſmall enough, would now be too ſmall ; 

cauſe in 7urnings, all Irregularities muſt bz wrought 
ſmooth down. 

Of thoſe Flat Chiſſe/s there are ſeveral ſizes, wiz. 
from a quarter 'of an Inch, one Inch, two Inches, ro 
three Inches broad, according to the largneſs of rhe 
Work. 

Theſe are Set with the Whet-/tone as the Gonges are, 
only they often turn the Gouges upon the round ſide, 
becauſe they would ſmoothen all the hollow edge ; 
but theſe are laid flat upon the Re/t, and with a flat 
Whet-ſtone rubbed on the Baji/, as the Gonge was with 
the Raund. 


FIV. Of Hooks. 


He 77ook is marked D in Plate 15. As the Gouge 

is uſed when the Work lics before the Work- 
man, v2. parallel to its Ax», and cuts rizht forwards, 
ſo the Zook is uſed when the Work ttands on the 
right or left ſide the Workman, as the flat ſides of 
Boards to be 7urned do; and therefore this work 
may be ſaid to lic athwart its Axis: and the /7ook 
is made ſo as to cut on the right or left fide a Board, 
and to take off the extuberances from the plain of rhe 
Board. But though tnis 7co/ do2s the Office of a 
Goxge, yer it is more difficult for a Workman to vie 
than a Gowge; becauſe it is made thinner and flendey- 
er than a Gouge, that its Edge cutting at 1 greater 
Bearing from the Re//, may the eaſicr come at the 
Stuff at works upon, and the farther the Edge that 


cuts 
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cuts lies from the Reſt, the more difficult it is for 2 
Workman to guide it ; becauſe it is then more ſubje 
to tremble; eſpecially ſince ( as aforeſaid ) the Edge 
of the cok is and mult be thinner than the Edge of the 
Gonge. 

Theſe Tools, as alſo the Gouges, and Flat-Chiſſels, 
are all about ten or twelve Inches long without the 
Handles. 

The Hooks when they want ſharpening cannot be 
ground as the Gouges and Chifſe/s are; but they muſt be 
firſt ſoftned in the Fire and turned ſtraight, and 
then brought to an Edge, and by heating again red 
hot turned into its form: Then muſt ir be hardned 
and tempered as you were taught Numb. 3. fol. 57, 
58. Yer do not Workman proceed thus with their 
Hook every time it grows bluntiſh, bur only wherr 
the Edge is either by long uſe, or bad Temper, grown 
ſo thick, that this following way will not help them: 
For they Whe? the outer Edge with a Whe?/tone as they 
do other 7oo!s. But becauſe they cannot come at 
the inner Edge of the Hook with a Whet/tone, unleſs 
the Fook be very wide, and the Vher/tone very thin, 
they make uſe of a picce of Temper'd Steel, as ſome- 
times the thin ſide of a Chifſe/, or the back of a Knife, 
and ſo with the Edge of the Square, ſcrape along the 
hollow Edge of th: look, and force the Edge as 
much to the outſide of the 7/ook as they can. Thus 
Butchers wear at their Girdles ſmall round Rods- of 
Steel well Tempered and poliſhrt, that they may with 
quick diſpatch whet their Knives upon ir, by forcing 
the Edge forwards upon the Blade, or preſling down 

the Shoulder that hinders the Edge Entrance: For their 
Steels being ſo well poliſhr, cannot properly be ſaid to 
to wear away any part of the Shoulder that ſhould hinder 
the Edge from doing its _ 
| D 
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$ V. Of Grooving Hooks, and Grooving Tools. 


He Groovine Hook is marked E in Plate 15, and 

hath its 7ooth of different forms, according to 

the Faſhion of the Groove to be made on the P/an of 

the Board ; For ſometimes irs 7ooth hath a Flat Edge, 

ſometimes a round Edge, ſometimes a point only, and 
ſometimes two points, or other Forms as aforeſaid. 

Its whole Blade is made much ſtronger than the Gouge 
and Chiſſels, and hath the ſides of its Edge more obruſe 
to make it the ſtronger. 

The F/at Tools work the Boards Flat cither* to the 
Plain of the Board, or to a Flat Groove in the 
Board. 

The Round Edge cuts an half-round hollow in the 
Board. 

The Point cuts a fine Hollow Circle or Swage in the 
Flat of the Board ; and being made Triangular, hath 
three Edges each of which cuts the Ridges ſmocth 
down that the Zoot left upon the Board. 

The 7we-Point Groovinz-Hook cuts two fine hollow 
Circles or Swages on- the Plain of the Board. 

The Grooving-Hooks do not work as the Hooks do ; 
For the Hooks cut the Wood ; but theſe do but in- 
deed ſcrape off the Extuberancies, or fret into the 
Wood, and therefore they are very ſeldom uled to 
Soft Wood, becauſe its being looſe, will not endure 
ſcraping without leaving a roughnels upon the Work ; 
_ Hard Wood, or. Ivory, ( for the Reaton converted ) 
W1 
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F VI. Of Mandrels. 4nd 1. Of Flat Mandrels. 


Andrels are marked Fi. F2. F ;. F 4. in Plate 

15. There are different Sorts of Mandretls, and 

the 11zcs of them allo dificrent, according to the ſizes of 
the Work. 

1. Broad Flat Mandrels marked F 1. in Plate 15. 
with three or more little Iron Pegs, or Points, near the 
Verge of its Flat : And theſe are uſed for the 7urnin 
Flat Boards upon. For the backſide of a Board place 
Flat upon it, will when ſcrewed up tight between the 
Fikes, by help of the Iron Pegs, remain in its place and 
poſition, whilſt the Flar fide of the Work is working 
upon. 

Behind the Backſide of this Mardre! (and indeed 
all other Mandrels ) is fitted a long Shank, or Rowler, 
for the String to be wound about while the Work 
is Turning, This Row/er muſt be 1o large in Diame- 
rer, that the String wound about it way command 
the Work about. If the Work be large and heayy, 
the Row/er muſt be bigger than if rhe Work be light; 
for elſe the String will not command it about : Bur if 
the Diameter of the Rowler be ſmaller, the Work comes 
{o much ſwifter abour. The Row/er muſt alfo be ſo long 
between its Showlers, that it may conveniently contain 
{o many Diameters ofthe S?rizg as ſhall be neceſſary to 
wind abour it. — 

This whole Mandre/ is marked F 1. in Plate 15. 8 
The Round Flat, or Face, of the Mandre/. b The Row- 
ler. cc The Shoulders of the Rowler. dA 4 d The 
Pegs. 
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D d > T 2. 


Turning. 


T 2. Of Pin-Mandrels. 


2. Andrels are made with a long Wooden Shank» 

to fit ſtiff into a round hole that is made in 
the Work that is to be 7aurned. This Mandrel is cal- 
led a Shank, or Pin-Mandrel, and is marked F 2.#n 
Plate 15. And if the hole the Shaxk is to fit into be 
very ſmall, and the Work to be faſtned on it pretty 
heavy ; then Turners faſten a round Iron Shank, or Pin, 
of the ſize of the Hole it is to be fitted into, and faſten 
their Work upon it, Theſe Mandrels with Iron Shanks 
are uſed by Turners that 7Turn Bobbins, or ſuch like 
Work : Becauſe a Wooden Shank to fit the ſmall Hole 
though the Work would nor be ſtrong enough to carry 
the Work abour. 


q 3. Of Hollow-Mandrels. 


3. "Þ Here is another ſort of Mandre/s called F7o/- 
| low Mandrels, deſcribed F 3. Plate x5. Ir is 
both a Z7eHow-Mandre!, and alfo uſe] to Turn Hollow 
Work in it. This Mandre! hath but one Center-hole 
belonging to it, viz, at the Row/er End, or Neck ; 
but it hath a Shank, which ſupplies the Office of 
another Center-hole, a the Follow, b the Shank, or 
Neck. The Hollow is made fo wide, that the Work 
intended to be 7urmed Hollow in it may fit very ſtiff 
into it, and ſo deep that it may contain the intended 
Work. 

When it is uſed, it is pitcht upon the Center at the 
farther end of the Row/er, and hath its Shank put in- 
to one of the Holes of the Foint-Co/ler deſcribed in 
Plate 13. fig. G. that will beſt fit it : which Hole ſtand- 
ing direAly againſt the Pike in the hinder Puppet, and 

FECaLY» 
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rectiving the Shank into it, guides the Mandrel abour, 
as if it were pitch upon two Centers : And the Work 
being forced ſtiff into the Hollow of this Mandrel, will 
be carried abour with it, expoſing the Fore-ſide of the 
work bare and free from the Joynt-Coler, and not im- 
peded by Spikes from coming at the work : So that with 
the Hook, Grooving-[Took, Gouge, or Flat-Chiſſel, accord- 
ing as your work requires, you may come at it to 7urn 
our-intended Form. 

Hollow Mandrels are alſo uſed in Co/ters that open 
not with a Joynt ; but then the Spindle is made-of Iron, 
and hath a Screw juſt at its end, upon which is ſcrewed 
a Block with an hollow in it, made fit to receive the 
work {tift into it. 


q 4. Of the Screw-Mandrel. 


4- Nother ſort of Mandrel is called the Screw» 
Mandrel, and is marked F 4. in Plate 15. a 
the Row/er of the Mandre/, b the Shank, or Screw, is 
made of Iron, having its two ends Round, and 
in the middle between the Round ends a Square 
the length of the Row/er, and this Square is fitted ſtiff 
into a Square Hole made through the middle of 
the Rowler that it turn not about in the Square Hole. 
In cach Flar-end of this Iron Shank, or Spindle, is made 
a Center-Hoic, whereinto the Pkes of the Puppets are 
pitcht when this //andrel is uſed. This Iron Shank, 
or Axis, muſt be made yery ſtraight, and ought to be 
turned upon the two Center-Holes, for exacneſs ; 
Becauſe on one of the Round ends, or fomerimes on 
both, a Screw, or indeed ſeyeral Screws of ſeveral Di- 
ameters is made. That Screw next the end of the 
Shank is the ſmalleſt, viz. about three quarters of an 
Inch over, and takes up in length towards the you 
O 
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Of the Shank, about an Inch, or an Inch and an half; and 
{o far from the end of the Shay it is ofan equal Diameter 
all the way : And on this portion of the Shaxk is made 
a Male-ſcrew of the fineſt Thread. The next Inch and 
half ( wrought as before) hath another '/a/e-/crew ; but 
about half a quarter of an Inch more in Diameter than 
the former, and hath its Threads courter. Another 
Inch and half hath irs Diameter ſtill greater, and its 
Threads yet courſtr. And thus you may make the 
Shank as long as you will, that you may have the more 
variety of Sizes for Screws. 

Theſe ſorts of Mandrels are made for the making of 
Screws to Boxes, and their Lids, as ſhall be ſhewed in 
the next Paragraph. 


T 5. Of Sockets, or Chocks, belonging t0 the 
Screw-Mandrel. 


O this Screw-Mmdre! belongs fo many Sockets as 

there are ſeyeral ſizes of Screws on the Shayk. 
They are marked Fs. in Plate 15. a the Socke?, or Chock : 
b b, the Wooden Pin, c the Stay, 4 d the Notch to ſlip 
over the Male-ſcrew. 

Theſe Hollow Sockets have Female Screws in them, 
made before the Notch to flip over the 7a/e-ſcrew 
of the Screw-Mandrel is cur. The manner of making 
Female-ſcrews is taught Numb. 2. fol. 29, 30, 31. on- 
ly inſtead ofa 7ap ( uſed there) you ule the ſeveral 
and different ſizes of Screws made on the Screws-Man- 
drel to do the Office of a Tap into each reſpective 
Socket; which Sockets being only made of Hard Wood, 
ic will cafily perform, though the Shark, or Axs, be bur 
fron. - 

Therefore ( as aforeſaid ) ro each of the Male-ſcrews 
an the Screw-Maxdrel is firted ſuch a Socket, that you 


may 
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may chuſe a Thread Courler or Finer as you pleaſe : 
But this Femalc-/crew is open, or hath a Notch on one 
ſide of it, that it way f'ip over the Male-ſcrew, and 
the Threads of cach other fit into cach others Grooves ; 
and when they are thus fitted to one another, the fur- 
ther or open fide of the Male-ſcrew is gaged in, or 
pin'd on the Fema/e-ſcrew with a Wooden Pix thruſt 
through two oppoſite Holes, made for that purpoſe 
in the Cheeks of the Wooden Sockets, that it ſhake 
nor. 

When the Tredd/e comes down in working, and 
the Socket is fitred on its proper Screw, and pinn'd 
ſtiff upon it, and the Szay held down to the Reſt of 
the Lathe, then will the Socket, and conſequently the 
Stay ſlide farwards upon the Male-ſcrews; ſo that a 
Tool held ſteddy on any part of the Stay, and applied 
to the out or inſide of your Work ; that Tools point 
will deſcribe and cut a Screw, whoſe Thread ſhall be 
of the ſame finenels that the Screw and the Shank is 
of. 


Ss VII. 0/ Collers. 


Here are ſeveral faſhion'd Co/fers ; As the Joynr- 
Col/ſer marked G, the Round-Coller marked H, 
and the Coier marked I, in Plate 13. 

The Joyz!-Coller is made of two Iron Cheeks marked 
þ b, which moving upon a Joint c at the Bottom, 
may be ſer cloſe together, or clſe opened as the two 
inſides of the Joynt-Kule Carpenters uſe to do. On the 
the Inner Edge of cach Cheek is formed as many half- 

round Holes or Semi-cirles as you pleaſe, or the len 
of the Cheeks will conveniently admit : 'Theſe Semis» 
circles are made of different Diamerers, that they may 
fit the Shanks, or Necks, of different fiz'd Mandrels : 


And 
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And theſe Semi-Circles muſt be made ſo exaQtly againſt 
each other on the edges of the Cheeks, that when the 
two Cheeks moying upon their Foy»? are clapt cloſe roge- 
ther, the Semi-Circles on both the Cleeks ſhall becomes 
a perfet round hole, or Circumference. 

Near the top of one of theſe? Cheeks is faſtned 
with a Cexter-pin, a Square Iron Co//er marked 4, with 
a ſmall Zandle to it marked 2. This ſquare Colter is 
made to contain the breadth of both theCheeks when 
they are ſhut -rogether, and ro hold them ſo faſt to- 
gether, that they ſhall not ſtart aſſunder; and yet 
is made fo fit, that it may flip off and on borh rhe 
Cheeks. 

This Foynt-Coller may ſerve to do the Office of the 
other rwo Colers, and its one particular Office too : 
yet to fave the Charge of the price of this Zool, Tur- 
zers ſeldom uſe them, but make ſhift with cither of 
the other; or ſometimes with a Hole made in a Board 


only : Bur its particular Office is to hold a Mandre/, 
whoſe Neck is fitted to one of its Holes, and the Work 
they are to 7arr is required to ſtand out free from the 
outer Flat of the Cheeks of the Co/er, the better ro come 
at it with the Zool; ſuch as are deep Boxes, or deep 
Cups, &c. 
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MECHANIGCK EXERCISES: 


OR, 


The Doctrine of Handy-Works. 


Applied to the AR T of TURNING. 


$ VIIT. Of the Mawl. 


"THE Maul is marked K in Plate x3. The Figure 

of it there is Deſcription ſufficient: Its Office 
is to knock and unknock & Wedge in the Puppets : 
and to knock upon the back of the Cleaving XYnife, 
when they ſplit their Wood for their Work. The 
Foyner's Mallet would ſupply the Office of this 7ov/ ; 
but Uſe has made the aw/ more handy forthem : Be- 
ſides when one is batrer'd to ſhivers, they can quickly, 
of a Chump of Wood, accommodate themelves with 
another. 


$ IX. Of the Fatchet, Draw-knife, and Cleaving Enite. 


| HE Hatchet is marked Lin Plate 4. It is of the | 
ſame ſort _ that- Foyners uſe; which I deſcribed | 

Num. 5. $ 25. and therefore referr you thither. 

And the Draw-knife is deſcribed in Numb. 7. S 5. Plate 

8. marked E. The Cl/eaving-knife marked M in Plate 

I3. needs no other Deſcription than that Figure. 


Ee EX, 
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$ X. Of the Chopping-Block. 


HE Chopping-Block is marked N in Plate 13. It 
is made of a piece of Elm-7ree placed with its 
Grain upwards and downwards as it grew. It hath 
three Leges in it, that ſtand ſtradling out from the un- 
derſide of the Block to the Floor, and of ſuch an height, 
as the Workman may have moſt Command of the 
Work. See the Figure. Sometimes 7wrners uſe inſtead 
of it, a piece of the Trunk of a Tree, of about a Foot 
and an half, or two Foot, in length from che Ground, or 
more or leſs. 


$ Xl. Of the Callippers. 


HE Ca/lippers is marked O im Plate 13. As com- 


mon Compaſſes ( deſcribed Numb. 6.F 32.) are 
for meaſuring Diſtances upon a plain Superficies ; ſo 
Callippers meaſure the diſtance of any round C:/indrick 
Conical Body, either in their Extremity, or any part 
leſs than the Extream: So that when Workmen uſe 
them, they open the two points a a to their deſcribed 
width, and Tarn ſo much Stuff off the intended place, 
till the ewo points of the Calppers fir juſt over their 
Work; fo ſhall their Work have juſt the Diameter 
in that place, as is the diſtance between the two 


points of the Ca/ippers, be it either Feet or Inches, 
Sc. | 


F XII. Of the Drill-Bench. 


Here is yet another 7oo/, or rather a Machine 
uſed by tome Turners, called a Dri//-Bench. It 

is deſcribed in Plate 14. a a a a a thick Board, about 
three Inc hes thick, five Inches broad, and _—_— 
Cnes 
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ches long. 4 6 two Stiles placed towards cicher end, and 
faſtned upright. In the hithermoſt Szile is a Ce/er 
deſcribed F 7. and P/ate x3. H, or any of the other 
Colters : And in the further $7//e is fitred a ſquare flat 
rempered picce of Steel having a Center-hole in the 
middle of it, and is placed juit againſt the Center or 
middle point of the Hole of the Co/er. c c the Rowler, 
whoſe hicher end is Turned away, fo as it juſt fit into 
the Colter, and at the further end of it, it hath a tem- 
per'd Stee/ Pin, to be placed in the Center-hole: And 
in the middle of the hither end of it, it hath a Pzercer- 
Bit faſtned ſtraight in, fo that it lie in a true ſtraight 
Line, with the Axis of the Rowler. Of theſe Row!ers 
they have ſeveral, and Bits of different ſizes fitted into 
them, that upon all occaſions they may chuſe one to 
fir their purpoſe. 

On the under-ſide, about the middle of the Bench, is 
ficted and faſtned athwarrt it a ſquare Iron Col/er, deep 
enough to reach through the Cheeks of the Lathe, and 
ſo much deeper as it may receive a Wooden Wedge, 
ſuch a one as belongs to one of the Puppets : And by 
the force and ſtrength of the Wedge, the whole Dril!- 
bench is drawn down and faſtned athwart the Cleeks of 
the Lathe. 

When it is uſed, it ſtands athwart the Cheeks of the 
Lathe (as aforeſaid) with the point or end of the Bir 
towards you; and then the S7ring being turned twice 
cr thrice about the Row/er, will ( with 7 reading on the 
Treddle) turn the Rowler and its Bit forcibly abour, 
and cauſe itto enter ſwiftly into a picce of Wood that 
ſhall be preſt forwards upon the Bzz. 

When they uſe it, they hold the piece of Wood they 
intend to Dri//, or Pierce,faſt in both their Hands, right 
before them,and preſs it forwards upon the Prercer-Bzt ; 
ſo that by its running about, ir cuts a ſtraight round 
hole into the Wood, of what length they plcaie. 


Eez But 
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Burt while the Pole is riſing after eyery Tread, they 
preſs not againſt che Piercer-Bzt, ſo that it is diſ-ingaged 
_ from doing its Office in the Wood ; but in that while, 

they nimbl give the Wood a turn in their hands, of a» 
bout one third part of its Circumference ; which makes 
the Bit very ſucceſſive Tread, go the ſtraighter through 
the middle of the Wood : And thus they reiterate 7reads, 
and keep the Wood turning in their Hands, till the Bit 
is enter'd deep enough. 

Thus much of the Tools uſed in common Turning : I 
ſhall proceed to the Working a Pattern or two in Soft 
Wood; which being well underſtood, may render a 
PraCticer capable of moſt common Work. 


F XIII, Of Turning a Cilinder i» Soft Wood, 


H E Soft Wood Turners Uſe is commonly gither 
Maple, Alder, Birch, Beech, Elm, Oak, Fir, &c. and 
for ſome particular purpoſes each of theſe ſorts are beſt. 
The Firſt Pattern we purpoſe, ſhall be a C:/inder two 
Inches over, and eight Inches long : Therefore you 
muſt chuſe a piece of Wood at leſt two Inches and a 
quarter over, leſt you want Stuff ro work upon : Nay, 
if your Stuff prove ſhaken, or otherwiſe unſound, or 
your Center be not very exaaly pitchr, you may want 
yer more Stuff; and that according as it proves more or 
leſs faulty, or as the Centers are more unequally pitcht, 
But ſuppoſing the Stuff good, you may take a piece of 
two Inches and a quarter over, as I ſaid before, and a- 
bour ten or cleven Inches long, For though rhe length 
of the Cilinder be bur eight Inches,, yet you muſt cut 
your Stuff long enough to make a Groove at one end 
of it beſides, for the Szring to run in. If your Stuff be 
ſomewhat too big for your Scantlin, and not round 
enongh to go into the Lathe, you muſt Zew it prett 
near with the ZZatchet ro make it fizable, and afterwards 
{moothen 
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fmoothen it nearer with a Drar-#nife, as you were 
taught, Numb. 7.S 5. 

Burt if you have not Stuff at hand near your ſize, then 
you muſt Saw off your length from a Billet, or fome 
other piece of Stuff, and with the C/eaving-knife and the 
Mawl, ſplit it into a ſquare piece near the ſize, and 
with the Draw-4nife round oft the Edges to maks it fit 
for the Lathe, 

Then ſer your Puppets, and wedge them tight up, ſo 
as the Points of your Spikes ſtand pretty near the length 
of your Work aſſunder, and moye the Pole, ſo as the 
end of it may hang over between the Pikes, and alſo fir 
the Iron Pi» in the Tredd/e into a proper Hole in the 
Croſs-Treddle, fo as the end of the Tredd/e may draw 
the String below the Work into pretty near a ftraight 
Line with the ſtring above the Work: And take the 
Work in your Right hand, and pur it beyond the S7ring 
before you, and with your left hand wind the String 
below the Work, but once about the Work, leſt it ſhould 
be too ſtrong for your ſhallow Centers, as you ſhall 
underſtand by and by, and then with a pretty ſtrength 

preſs the middle of one end of your Work over the'Point 

of one of the Pikes, and ſo make a hole in your Work 
for one of the Center holes: Then fcrew-your :Pike 
wider or cloſer,according as the length of your Work re- 
quires, and pitch the other end of your Work upon the 
other Pike alſo, and ſcrew your Work a little lightly 
up : Then try how the Centers are pitcht, by Treading 
the 7reddle lightly down; and if you find the Centers 
arc well pitchr, , you may without more ado ſcrew up 
your Work tight : But if your Centers,or either of-them 
be not well pircht, you muſt alter them. You may 
know when they are well pitcht, by treading ſoftly 
upon your 7reddle, and holding your Finger ſteddy 
on the Reſt, direct the point of it pretty: cloſe to the 
Work : For if in a Reyolution of your Work, its Qut- 
Ec 3 ſide 
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ſide keeps ir an equal diſtance from the end of your 
Finger, you may conclude your Work is well pitchr. 
Bur if. you find one ſide of your Work comes ncarer 
your Finger than the other ſide, you muſt with your 
Flat Chiſſel, or Gouge,( or what is ncareſt at hand )knock 
ſoftly, or hard, upon that fide that comes neareſt to 
your Finger, till you have forc'd the Pikes into the true 
Centers at the end of your Work; and then you may 
boldly ſcrew it hard up: But you muſt be ſure to ſcrew 
it hard/up; becauſe it is Soft Wood you purpoſe to 

work upon, and the ſtrength of the Po/e may endanger 
the drawing or removing the Centers, if the Pikes have 
not /good hold of them. 

\ Having found your Centers, take your Work again 
off the Pikes, and wind the S!ring once or twice more 
about your: Work, that your String ( as I ſaid in Numb. 
X0.F i. whenl wrote of the String ) may the better 
command it, and then wind off or on more Sre»g at the 
end of-your Pole, or end of your 7reddle, or Pork, if 
your Work require it, till the Pole draws the Treddle up 
a little above the length of the Legs of the Lathe : 

For about the height your Leg may without ſudden 
trying, command the Po/edown again. _ 

Bur before you begin to work upon the Stuff, I ſhall 
inform you how to 7read the Treddle; In which you 
may obſerve this General Rule ; That the nearer the 
Fore-end of the 7reddle you Tread, the cafier you bring 
down the Pole; Bur then the Pole in its Spring raſcs 
your Leg the higher, and may draw the upper 1ide of 
your Thigh againſt the underſide of the Cheek of the 
Lathe, and with reiterated Riſings Gawl, and alto 
tire your Thigh. 

Place therefore your Foot ſteddy upon the Tree, 
ſo far forward as you can,to avoid the Po/es Riſing from 
drawing your Thigh againſt the underſide of the /.a!he ; 
and Tread the 7reddle nimbly down, but not quite fo 


low 
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low as to knock againſt the Floor: Then abate the 
weight of your Tread, and let the Pole draw the Treds 
dle up; bur ſtill keep your Foot ſteddy, and lightly 
Bearing upon the Treddle: For then your ſucceedin 

Treads will prove eaſier to your Leg and. Thigh, ns 
you will with your Foot the better and quicker com- 
mand the 7Tredd/e. Then Tread again nimbly down as 
before, and keep this Train of Treading till your Work 
be finiſh'd, or that you may have occaſion to ſtop and 
examine how rightly you procced. L; 

In all ſmall Work the 7zead is lightly and nimbly 
performed; but in large and heavy Work the Tread 
comes ſlow and heavily down. 

This yany.. premiſed, you may begin with your 
Gouge; Lay the Round fide of it upon the Reſt,and take 
the Handle of it in your Right hand, and lay the Fore 
and Middle Fingers of your Left Hand upon the. Hol- 
low of the Gouge near the Work, mounting the Edge 
about a quarter of an Inch above the Ax of your 
Work, and ſinking your Right hand a little: for in 
this poſition the Govge cuts beſt : And thus-cut down 
on your Work near one end, a Groove for your String 
to run in: The Groove may be about an Inch, or an 
Inch and an half long: But it matrers not much what 
depth. Then ſlip your $:ring into the Groove, and if 
you find the S:ring will not flip eaſily, you ey que 
your Foot under the 7Tredd/e and lift it a little up, that 
the String when no weight is hanged to it, may ſlide 
the eaſier into the Groove. 

And by the way you may take notice, that the 
dceper you cut down the Groove, the oftner will your 
Work come about every Tread; becauſethe S7ring that 
comes down every Tread,meaſure a ſmall Circumference 
oftner than it does a greater Circumference : But then 
the Work is not ſo ſtrongly carried about; becauſe it 
hacha lefs portion of the String to command it. Ts I 

nT 
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hinr,not that in this our ſmall propoſed Pattern ir is'very 
conſiderable: For if you only cut the Groove down bur 
io low as there may be a Shoulder at the end, and a- 
nother againſt the Work, to keep the S?ring from flip- 
ping out of the Groove, ir will be ſufficient : Bur in hea- 
vy Work this Groove ought to be cut with difcretion. 

Now come to the Forming of your Work, and hold 
your Gouge, as you were taught before, but ſomewhat 
lightly againſt your Work, beginning at one end, and 
ſliding your Gouge gradually to the other, cutting wi 
its Edge all the way you go, and bearing ſomewhat ſti 
againſt the Work eyery Tread you make on the 7reddle : 
And withdrawing it again a little lightly from the Work 
every. Spring of the Pole. And thus by Uſe you muſt 
habicuate your ſelf to let the Edge of your 7oo/ bear up- 
on the Work when the Pole and Treddle comes down, 
and to draw it back juſt oft the Work, as the Pole and 
Treddle goes up. And thus you muſt continue till = 
have rough-wrought all your work from end to en 

If you have nor at firſt _—_ your Work clean ; 
that is, if you have not gone deep enough with your 
Gouge to take off all the Riſings of the Stuff rhe Drar- 
knife 'left, even with the ſmalleſt part of your Work, 
you mult in like manner ( as before) work ir over again. 
But you muſt have a ſpecial Care you take not tco 
mach Stuff away on any part of the whole Work : For 
this propoſed Pattern being a C:/inder ; if you take bur 
a ſmall matrer too much away from any part, and make 
it ſmaller than your given meaſure there,the whole Work 
will be ſpoiled ; as being ſmaller than the propoſed Di- 
ameter : which to know, you may by opening the Points 
of your Calippers to two Inches on your Ru/e ( the pro» 
poſed Diameter of your Ci/inder) try if the Points at 
thar diſtance will juſt ſlip over the deepeſt Grooves of 
your Work ( for we will not ſuppoſe that the Grooves 


arc of an equal depth with the Rongh-working of the 
To. Gonge I 


- 
Ou 
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Gouge) without ſtraining the Joint, for then your Work 
is juſt ſizeable: If not, work over again as before, &c. 
Burt we will now ſuppoſe you have not taken too 
much away, but have made a due proceſs with your 
Gouge. Therefore now proceed, and uſe a F/at Chiſſel, 
about an Inch and an half broad, to take off the Irre- 
gularities the Gouge left. 

Take the Handle of it in your Right Hand, as you 
did the Gouge, and claſping the Blade of it in your Left 
Hand, lean it ſteddy upon the Re/t, holding the Edge 
alittle aſlant over the Work, ſo as a Corner of the thin 
Gde of the Chiſſe/ may bear upon the Ref, and that the 
Flat ſide of the Chiſſe/ may make a ſmall Angle with the 
Reſt, and conſequently with the Work ; ( which is pa- 
rallel ro the Reft)for ſhould you ſer the edge of the Chi/- 
ſel parallel ro the Work, it might run too faſt into the 
Work, and dawk it.- Therefore you muſt ſer the Chiſſe/ 
in ſuch a poſition, that the lower Corner, or near the 
lower Corner of the edge, may cur lightly upon the 
Work : Burt this poſition is beſt deſcribed by a Figure, 
which to that purpoſe I have inſerted in Plate 14. at 
O, where you may perccive in, or near, what poſition 
the Chiſſe/ muſt be ſer to cut the Work ; and how the 
edge of the Chiſſe/ a þ lying aſlant the Work, and the 
further Corner of the edge of the Chiſſe/ þ being ſome- 
what mounted, as the Work comes about, the Bottom. 
or near the Bottom, of che edge of the Chi/e/ is only 
capable to cut a narrow Shaving oft the Work : an 
juſt in this manner you mult keep the Chiſ/e/ fteddv 
bearing upon the Work, as the Po/e comes down, 
and withdrawing it from the Work as the Pole 
Springs up ( as you were taught to ule the Gouge ) and 
at the ſame time ſliding it forwards from one end 
of the Work to the other, till it be wrought down 
all the way to its true Diameter between the points 
of the Call; ppers : For _ ſtraight Ruler applicd to 
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your Work, the outſideof your propoſes Cilinder will 
be formed. 

Only the ends muſt be cut down ſquare to the length : 
Therefore open the points of your Compaſles to the 
diſtance of eight Inches on your Rule, and prick that 
diſtance hard off upon your Work, that the points of 
your Compaſſes may leave viſible marks, by placing 
one point as near one end as you can, to leave Stu 
enough to cut ſtraight down all the way ; that 4s, to 
cut it ſquare down at right Angles with the outſide of 
the Work. Which to do, you muſt hold the Handle 
of the F/at Chiſſe/ in your Right hand (as before ) and 
claſp the Blade of it in your Left, and lay one of the 
thin ſides of ir upon the Reft, ſo that the edge may 
ſtand upright, or very near upright againſt the Work; 
Then fink your Right hand fomewharbelow the Level 
of the Re/?, that the lower Corner of the edge of the 
Chiſſel may mount, and being thruſt ſteddy againſt the 
Work, juſt in the mark one Point of the Compaſſes made, 
Tread the Treddle, and cut a pretty deep Circle into 
the Stuft. Burt you muſt have acarc youdo not dire 
the cutting Corner of the Chiſſe/ inwards, bur rather 
outwards, leſt you make rhe end hollow inftead of Flar : 
For if you do take off roo little art firſt, you may by 
degrees cut it down to a Flat afterwards. As you cut 
deeper into the Stuff, you muſt turn the Flar of the 
Chiſſel, and with it cut down the Shoulder juſt at the 
end on the outſide the mark, for elſe that may hinder the 
Corner of the Edge of the Chifſe/ for commg atrhe Work. 

Note, that if you hold not the edge of the Chiſſe/ 
truly before the Work, but diret it inwards, and if you 
hold it not very ſteddy, and have a good guidance of 
ir, the quick coming abour of the Work,may draw the 
edge of the Chiſe! into it inwards and run a dawk on 
Cilinder, like the Grooves of a Screw; and fo = 


your Work : For being once wrought to the true fize, 
you 
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£ 
you cannot afterwards take any more off to cleanſe it,&c- 
The other end muſt be cut down as this. 


S 14. of Turning Flat Boards. 


round Hole in the middle of it ; and Turn a /as- 
arel with a Pin a very little Tapering, to fir hard and 
ſtiff intro the round Hole : And if the Hole and Pin 
be proportionable in ſize to the weight of the Board, 
the Pin will carry it about. But you mult be very 
careful the Z7ole be boared ehRly ſtraight through the 
middle, and not inclining on either fide the Board, 
more to any part of the Verge than to another; bur 
that the middle of the Zoe exactly the Center of 
the Board the whole thickn rough. This Pin-Man- 
dred is deſcribed Numb. 11.YF 6. and Plate 13. 

If your Board be not thick enough to be faſtned up- 
on a Pixz-Mandre!, or that your Work will not admit 
of an Hole to be bored through the middle of it, you 
may uſe the Flt Mandre! delcribed Plate 13. F 2. And 
then you mult with your Compaſſes find the Center on 
the backſide of the Round Board ( wit] feveral proffers 
if need require ) till you have found ir, and prick. 
there an Hole for a mark: 'Then open the points of 
your Compaſſes to about the thickneſs of a Shilling wider 
than the Semidiameter of the Flt NManre!; and witir- 
the points of your Compaſſes at that diſtance delcribe 
a Circle on the backſide of the Boaril ro be Turned, by 
placing one Foot in the prick mark, and turning about 
the other Foor. By this Circle you may pitch the Cen- 
ter of the Board exactly upon the Center of the F/.:7 
Mandrel: For the points of the Compaſſes being opened 
abour the thickneſs of a Shilling wider than the Semi- 
diameter of the Flat Mandrel will ( when you have 
pitcht the Center of the _ on the Center of the 

Fi 3 Axio 


lh your Board be thick enough, you may boar a 
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Mandrel ) place the outer Verge of the Manarel the thick- 
nels of a Shilling round about within the Circle deſcri- 
bed on the backſide of the Board: And when it is 
thus pitcht, you may, by laying the Board flat down, 
knock upon the Rowler end of the Mandre/, and drive 
the Pegs in the flat of the Mandre/ into the Board, 
and ſo hold it teddy upon the Mandre/: Then find the 
Center on the Forelide of the Board alfo, as you were 
raught to find rhe Center on the backſide, and pur 
your Board and Mandre/ upon the Pikes of the Puppets, 
and ſcrew them hard up, as you have been taught 
before. 
Sometimes Turners uſe this Flat Mandrel without 
Pegs, and then they chalk the Flat fide of it very 
well, and clap the backſide of the Board to it, which 
will ( if the Board to be 7urned be not too heavy, but 
be well ſcrewed up berween the Pikes ) keep the Board 
ſteddy from ſlipping from its ſct-poſition, till you work 
it, 
If in going about of your Work you find it WabZ/e, 
that is, that one ſide of the Flat incline either to the 
Right or Left Hand, you muſt with ſoft Blows of an 
Hammer,or other Tool at hand, ſet it to right, and then 
again ſcrew it hard up: For ſo often as you thus ſtrike 
upon the Vergc to ſet the Board true, you force the 
Stcel point of the Pite more or leſs ( according to the 
ſoftneſs of the Wood ) towards that fide of rhe Verge 
vou ſtrike upon; and therefore you may perceive a rea- 
fon for ſcrewing up the P#e fo oft as you knock upon 
the outer Verge of the Board. ; 
But we will now ſuppoſe rhe Board well pitchr and 
ſaſtned on the Mandre!/ and Center; Therefore take 
the Side-Reft deſcribed in F 1. Numb. 10. © 7. and Plate 
23. at the Figuree, and f g, and fit it fo into the Lathe, 
as the upper edge of it may ſtand range, or parallel to 
the ſide of the Board you are ro work upon; and fo 
wedge it hard up. Now 
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Now you muſt come to uſe the Zook, defcribed 
Numb. 12. F 5. and P/ate 15: For this Tool is moſt 
commodious to ſerve you inſtead of the Gouge, when 
the Work ſtands athwart the Pikes ; becauſe the end 
of the Blade of this Tool being on its Flat ſide turned 
into a Circular Figure, and that Circular Figure tur- 
ned a little backwards, one of the Edges of this Cir- 
cular Figure will conveniently (though the Tool be not 
held ſtraight before the Work ) come at any part of the 
Flat of the Board, and ſo by the Circulation of the 
Board againſt the Edge of the ZZook,cur off its irregular 
Extuberances. 

In the uſing of this Tool, you muſt place the end of 
the Handle under your Arm-pit, and hold your left 
hand on the upper fide of the Blade of the Tool cloſe 
to the Reſt, and your Right hand cloſe beſides your 
Left Hand under the Tool, and with both your hands 
claſp the Tool hard, and preſs it ſteddy upon the Ref, 
and at the ſame time hold it alſo ſteddy, and yer lightly 
bearing againſt the Work, that by the ſwift coming 
about of the Work it draw not the Edge of the thin _ 
tender Blade of rhe ook into it. 

You mult not hold the Blade of this Tool perpen- 
dicularly before the Work, 42. parallel to the Pikes, 
but aſlant, fo as ſomewhat about the middle of the 
Convex of the /7ook may rouch againſt the Work. You 
may begin at the Verge, and fo lay ſeveral Grooves 
clole by one another rill you come to the Center : But 
you mult cbſurve ( as was ſaid before in the Ci/inder) 
that you lay all your Grooves of an equal depth. into 
the Board : For if you lay one deeper than the reſt, and: 
an Hollow may nor properly be in that place, you muſt 
again go over your work with your Zeokt, t9 work 
that dawk out: And then perhaps your Board may be 
made too thin for its omes! ar purpoſe. Bur tits Craft 


of the Hand muſt be acquired with ſome continued. 
Ule 
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Uſe and Praftice, which will better inform your Judg- 
ment what Errours you may be ſubject to commit, than 
many words ( though ſignificant ) upon this Doctrine. 
And this I'm ſure I found, when I firſt practited upon 
Turning. 

Having thus wich the 77ook rough-plain'd the Board 
( for this Hook does in Turning the Office of a Fore-plain 
in Foyxery ) you muſt uſe the 7riangular Grooving Tool, 
deſcribed Numb. 11. F$ 5. Plate 15. and with one of 
its Edges {moothcn down the ridges the Foot left on 
the Board. 

But if your Work require any Molding near the 
Verge, or any other part of it, you muſt work that 
Molding as near as you can with the Z/ook, eſpecially 
where Hollows are - required; for that cuts faſter and 
{ſmoother than any other Tool, and molt artificially 
forms an Hollow. 

If a Flat be to be laid in the Board, you muſt firſt 
uſe the 7riangular Point Tool, and with it ſtrike fo many 
Threds as the breadth of the Flat requires, and lay 
each Thred almoſt ſo deep into the Board as you intend 
the Flat ſhall be: And afterwards to ſmoothen it down, 
you mult uſe the Flat Grooving 7oo!, or a Flat Chiſſe/, 
and with either of them finiſh the Flat to its intend- 
ed Depth and Breadth. And where a fine Thred, or 
Circle, is to be laid in the Board, you muſt uſe the 7r7.11- 
gular Point Tool. And thus as you ſec occaſion, you 
muſt accommodate your ſelf with a Tool apt and proper 
for your purpoſe, viz. ſuch a Tool as wiil molt conveni- 
ently come at, and from the intended Work. 
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MECHANICK EXERCISES: 
OR, 


The Doctrine of Handy-WW, ork. 


Applied to the AR T of TURNING, 


$ XV. Of Turning Hard Wood, and Iyory. 


F the Wood be very hard, as Ebony, Liguum Vite ; 
. or if it be Foory, Bone or Horn they are to Turn; 
rhey neither uſe the ſame Tools they do for Soft Wood; 
becauſe their edge is too tender : nor do they uſe their 
other Tools as they do ſoft Wood, For the Tools 
made for Hard Wood are made with a ſtonger Point, 
edge, &c. than they are for Soft, as was faid Numb. 
It. $5. And they uſe them differently; becauſe for 
Turning Soft Wood, they hold the Edge of the Gouge 
and Flat Chiſſel, at ſome conſiderable Diſtance from the 
Reſt, mounting the Edge at ſuch an Angle as will beſt 
cut oft from the Work, as great a Chip as they can, or 
defire. And as they Turn the Work ſmaller, they 
guide the Chifſe! ro follow the Work: But for Hard 
Wood, they raiſe the Re/? near the Horizontal Plain of 
the Ax of the Work, ſetting it as cloſe as conveniently 
they can to their Work, and lay their Tool flat and 
ſteddy upon the Ref; which being hard held in this 
poſition, does by the comming abour of the Work, cur 
or tcar off all the Extuberances the Tool touches in 
Gg2 the 
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the ſweep of the Work. So that ( as I ſaid before ) 
as in Turning Soft Wood the Tool docs ſomewhat fol- 
low the Work; in 7#rning Hard Wood the Work comes 
to the Tool: And therefore you may perceive a great 
reaſon they have to keep the 7oo! ſteddy : For ſhould 
it in one {weep of the Work be thruſt nearer the Axis 
in any place, it would there take off more than 'ir 
ſhould. 

Having prepared the Work fit for the Lathe, either 
with Hewing ( as hath been ſhewn Numb. 5.F 7. and 
Numb. 11. $ 13.) or, as ſome Hard Woods and Iyory 
may require, with Raſping, they pitch it between the 
Pikes, as before has been ſhewn, or ſuch Work as it 
may be, as Boxes, and generally all Hollow Work, 
they fit into Co/ers, either by ſcrewing the Mandre! 
on an Iron Axis ; or fitting it with ſome other of the 
Mandrels deſcribed Numb. 11. FS 6. as is proper for it: 
As ſometimes they fit the Work tight into an Fo/ow 


Mandrel, and the tight fitting in holds it whilſt it is 


working upon : And ſometimes, if the Work be very 
thin, they fix ir on a Flat Mandre! with Cement; Bur 
they are always either to chuſe one of the Mandrels de- 
{cribed alrcady in Numb. 11. F 6. orelfe contrive ( as 
they often do) ſome other Mandre! convenient to the 
opportunity that accidentally their Buſineſs may re- 
quire. For the Work( whether it be pitcht on the Pikes, 
or fitred into Hollow Mandrels, or otherwiſe) muſt run 
yery ſteddy and tighr abour. 

Burt having thus fitted it into the Lathe, they begin 
to work with the Sharp-pointed Grooving Tool, or elſe 
with the Triangular Grooving Tool, and with the point, 
of either of theſe Tools break rhe Grain of the Wood, 
by laying ſmall Grooves upon its Surface, till they have 
pretty well wrought away Extuberances, and _ 
the Work tollerably near an intended ſhape, by ſtreight- 
ning, hollowing, and leaving Riſings 1n their ſeveral 
proper places. After 
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Afterwards with Edg'd Grogving Tools of a proper 
Breadth, they cut down and ſmoothen away the Ex- 
tuberances left by the Sharp-pointed Greeving Tool, or 
the Triangular Grooving Tool, and bring the Work into 
a perfect ſhape. Which done, they ſmoothen the work 
with the Edge of a piece of a Blade of a broken Knife, 
baſil'd away, by following the Work with it : That is, 
holding the balil'd Edge of the Knife cloſe againſt the 
Work while it comes about : For then its ſharp Edge 
ſcrapes or ſhaves off the lictle roughneſs the groſler 7oo!s 
left upon the Work. 

Laftly, they hold either a piece of Seal-Skin or Dutch 
Reeds ( whole outer Skin or Filme ſomewhat finely 
cuts ) pretty hard againſt the Work, and ſo make it 
{ſmooth enough to.poliſh. 

Hard Wood they poliſh with Bees-Wax, vie. by 
holding Bees Wax againſt it, till it have ſufficiently 
couch it all over; and preſs it hard into it by holding 
hard the edge of a Flat piece of hard Wood made fiza- 
ble and ſuitable ro the Work they work upon, as the 
Work is going about. Then they ſer a Gloſs on it with 
a very dry Woollen Rag, lightly ſmear'd with Sa/ad 
Oyl. 
es Tvory they poliſh with Chalk and Water, and 
afterwards dry it with a Woollen Rag, and a light touch 
of Sallad Oyl; which at laſt they rub off again with a 
dry Woollen Rag, and fo ſer a Gloſs on it. , 

If there be a Screw to be made upon the thin Edge 
of an Ivory, or Hard Wood, or Braſs Box, they ufe the 
Screw Mandrel, and its Socket, deſcribed Numb. 11. $ 
6. J 4. and 5. as is ſhewn ar the latter end of thar 
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$ XVI. Of Turning /onz and ſlender Work 


of Ivory. 


QCOme Turners to ſhew their Dexterity in Turning, and 
make others that know nor the way how it is done 
admire at their Skill, 7ur» long and ſlender Sprigs of 
Toory, as ſmall as an Hay-ſtalk, and perhaps a Foot or 
more long : which to perform they cur a piece of /vory 
to its intended length ; but ſtrong enough to bear work- 
ing till they bring it to as ſmall a C/inder as they can; 
which being thus forwarded, they place a Joint Cofer 
( as is deſcribed Numb. 11. F 7.) made ſmall and fit 
for their purpoſe, juſt in the middle of their Work : 
only that their Work may Bear at a ſmaller length, and 
conſequently be ſtronger for being thus ſupported while 
it is Zarxed yet ſmaller. Then they place other Co/ers 
between the Pikes, and the middle Colter, and 7urn the 
whole Cilinder ſlender yet. And thus by placing Co/- 
ters where eyer they find the Work buckle, they ( as 
aforeſaid ) with Sharp Tools, tender touches, ſomewhat 
a looſe and fine String, weak Bow, and great care and 
diligence work the whole Cilinder down as ſmall as 
they liſt, either wich Moldings, or other Work upon 
it, as beſt likes them. 

The propereſt Lathe to 7urn this ſlender Work in, is 
the 7Turn-Bench deſcribed F 18. Plate 16. 


S$ XVII. Of the Brafiers Lathe and Turning 
Tools 5 and their manner of uſrng them. \ 
Rafiers that Turn Andirons, Pots, Kettles, &c. 
have their Lathe made difterent from the Common 
Turners Lathe, as you may ſee in P/ate 16. at A, where 
the Cheeks, Puppets and Reſt, &c. arc much ſtronger, 
and the Pikes ſtronger and longer than rhot? the com- 


NON 
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mon Turners uſe, Their Edge Tools Which they call 
Hooks, are alſo of a different ſhapes, as the Figures of 
them deſcribed ar B 1, B 2, B 3. in the ſaid Plate 
ſhew, as being bent backwards and forwards towards 
the cutting end, ſomewhat like an z. And as the com- 
mon Turners work with a round S'ring made of Gur, 
as hath been deſcribed Numb. 10. F 1. 14. The Bra- 
fiers work with a Flat Leather Thong, which wrapping 

cloſe and tight about the Rowler of their Mandrel, com- 
mands it the eaſier and more forciably about. Their 

Thong runs between the Cheeks of the Lathe. 

The whole Lathe, and its parts, are made ſo ſtrong, 
becauſe the Matter they 7»r» being Mettal, is much 
heavier than Wood, and conſequently with forciable 
. coming about, would ( if the Lathe were ſleight) make 
it tremble, and ſo ſpoil the Work ; as hath been faid 
before. 

The reaſon why the F7ook is ſo turned backwards, 
and again forwards, towards the end, is, that they may 
the better direct the Edge of it as much below the Ho- 
rizontal Plain of the Pikes as they liſt, the better (in 
many caſes) to come at the Work: For contrary to 
Soft Wood, Hard Wood and Ivory Turners, they 
always dip the end of their F/ook below the Re/?, that 
fo the Hoot reſting very ſteddy upon the Ref, and alſo 
againſt one of the Iron Pixs ſtanding upright in the Ref, 
and held very ſteddy forwards to the Work, the ſtrong 
coming about of the Work againſt the ſtrong Edge of 
the Z/ookt, ſcrapes oft the extuberant Mettle lying in 
that Sweep. 

I need no further deſcribe the Lathe, and other Tools 
that belong to Brafrters Turning; or more of the man- 
ner of uſing them ; hecauſe, bo the whole preceding 


Diſcourſe, theſe Arguments are largely and ſufficiently 
handled : eſpecially conſidering I have you you the 
Figures of them in Plate 16. as aforeſaid. 


Only , 
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Only, their way of Whetting their 7oo!s being dif- 
ferent from the Whetting of other Turning 7ooels, 1 ſhall 
ſay ſomewhat to: For they her their Zooks upon a 
broad Flat Slate, holding the ook almoſt perpendi- 
cular, that the Ba// of its Edge may comply with the 
Flar of the Slate ; with cla{ping the upper end of the 
Handle in their left hand to lean the heavier on it, and 
clutching rhe Shank of the Blade near the Hook-end in 
the right hand, to guide it: And thus with Spirtrle, or 
Water, rub forwards and backwards on the Slate, ill 
they have ſharpned the Edge of the Z/ook. Bur if it be 
a Round end Hook they whet, they chuſe a Groove in 
the Slate fit to comply with rhe round edge of the Hook 
( for they have different ſized Grooves in the Slate for 


that purpoſe) and ſo in it rub forwards and backwards 
as aforclaid. 


$ XVIII. Of Turning Sma/ Work of Braſs, or 
other Mcttle 


Mall Work in Mettal is Turned in an Tron Lathe call- 
eda 7urn-Bench, The Figure of it is deſcribed in 
Plate 16. at C. When they ule it they ſcrew it in the 
Chaps of a Vice, and having fitted their Work upon a 
ſmall ron Axi,with a Dri//-Barrel firted upon @ ſquare 
Shank at the end of the Ax next the left hand, they 
with a Dri/-bow and Dril/-/tring carry it about, as was 
ſhewn Numb. 1. fol. 6, 7. with this difference, that 
when a Hole is drill'd in a piece of Mettal, they hold 
the Dri/-bow in their Right Hand ; but when they Tur 
Small Work, they hold the Dri/-bow in their left hand, 
and with their right hand uſe the 7oo/, which is com- 
monly a Graver, or ſometimes a Sculpter, fir to tuch 
Moldings as are to be made on the Mettal. 
They begin ro work firſt with the ſharp point of a 
 Graver, laying the Blade of ir firm upon the Re/t, and 


directing 
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direCting the point to the Work, and lay Circles upon 
it cloſe to one another, till they have wrought it pret- 
ty true : Then with one of the broad Edges of the Gra- 
wer they ſmoothen down what the Point left, and after- 
wards with Scu/pters, Round or Flat, or great or ſmall, 
they work their intended Moldings. 

The Circumſtances and Conſiderations in the choice 
of a Dril/-bow and Dril/-ſtring for Turning, are the ſame 
with what you find Numb. x. fol. 6, 7. for Drill- 


ing. 


$ XIX. Of laying Moldings either upon Mettal, or 
Wood, without fitting the Work in a Lathe. 


Had, ſoon after the Fire of London, occaſion to lay 
Moldings upon the Verges of ſeveral round and 
weighty flat pieces of Braſs : And being ar tliat time, 
by reaſon of the ſaid Fire, unaccommodared of a Lathe 
of my own, I intended to put rhem out to be 7urned- 
But then 7urners were all full of Employment, which 
made them ſo unreaſonable in their Prizes, that I was 
forc'd to contrive this following way to lay Moldings 
on their Verges. 
I provided a ſtrong Iron Bar for the Beam of a Sweep : 
( for the whole 7oo! marked in Plate 16, is by Mathe- 
matical 7rſtrument-makers called a Sweep. ) To this 7oul 
is filed a Tooth of Steel with ſuch Rowndings and /1ollors 
in the bottom of it, as I intended ro have Z/o//arws and 
Roundings upon my Work : For an Hollow on the 7 ooth, 
makes a Round upon the Work ; and a Rowd upon the 
Tooth, makes an #7o/low on the Work ; cvecn as they do 
in the Mo/ding-Plains Foyners uſe. Then I placed the 
Center-point of the Sweep in a Center-hole made in a 
{quare Stud of Mettal, and fixed in the Center of the 
Plain of the Work : and removed the Socket that rides 
on the Beam of the Sweep, till the Tooth ſtood juſt upon 
H h its 
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its intended place on the Verge of the Work, and there 
ſcrew'd the Socket faſt ro the Beayy, 

To work it out, I employ'd a Labourer, direQing 
him in his left Hand to hold the Head of the Center- 
pin, and with his right Hand to draw about the Beam 
and 7ootb, which ( according to the ſtrength ) he us'd, 
cur and tore away great Flakes of the Metta/, till it 
rcceiv'd the whole and perfect Form the 7ooth would 
make; which was as compleat a Molding as any Skil- 
ful Zzrner could have laid upon it. 

Having ſuch good Succeſs upon Braſs, I improv'd 
the invention ſo, as to make it ſerve for Wood allo. 
And made a Plain-Stock with my intended Molding on 
the Sole of it, and fitted an 7ron to that Stock with the 
ſame Molding the So/e had. 

Through the ſides of this Sock I fitted an Iron Beam, 
to do the Office of the Beam I uſed for the Sweep, wiz. 
to keep the Plain always at what poſition I liſted from 
the Center ( for thus the Iron in the Plain wrought 
abour rhe Center, even as the Tooth in the Sweep he 
fore rehearſed ) and to that purpoſe I made a round 
Hole of about half an Inch Diameter near the end of the 
Iron : Then in the Center of the Work I fixed a round 
Iron Pin, exaQtly to fit the ſaid round Hole, putting 
the round Hole over the Pin, and fitting the ron into 
the Stock commodious to work with. I uſed this Plain 
with both Hands, even as Joymers do other Plains : 
For the 7ro» Pin in the Hole of the Beam kept it to its 
due diſtance from the Center ; ſo that neither hand was 
ingaged to guide it. 

But note, The Szock of this P/ain was not ſtraight 
( as the Stocks of other Plains are ) bur by Hand cut 
Circular pretty near the ſize of the Diameter of the 
inrended Molding : And yet was made to flide upon 
the Beam, farther from or nearer to the Center, as dif- 
ferent Diameters of Verges might require. 

S XX. 
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$ XX. 7o Turn ſeveral Globes or Balls of Ivory 
within one another, with a Solid Ball in 
the middle. 


O U mult firſt Turn your Ivory Ba# or Glote truly 
round, of your intended Diameter : "Tnen de- 
ſcribe a Circle exaQtly through the middle, or Equi- 
noCtial of the G/obe : Divide that Circle into four equal 
parts, and pitch one point of a pair of Compalles in 
one of thoſe Diviſions, and extend the other point to 
either of the next Diviſions, and deſcribe with it a 
Circle round about the G/obe. Then remove the ſtand- 
ing point of the Compaſſes to cither of the next Diviſi- 
ons in the EquinoCtial, and in like manner deſcribe 
another Circle round about the G/obe. 

But note, that the moving Point of your Compaſles 
muſt be ſomewhat bended inwards; For cle irs point 
will nor deſcribe a Circle on the greateſt Extuberances 
of the G/obe, bur will flide off it. 

Thus ſhall rhe Ball or Globe be divided into cight 
Spherical Quadrants: Deſcribe as great a Circle as 
you can in each of theſe Quadrants, and cach two 
Centers of every two oppoſite Circles ſhall have an 
imaginary Ax1s pals between them: And if the G/o/e 
be tucceſlively pitcht upon all the reſt of the Centers. 
{o as the imagined Ax palling between it and its op- 
polite Center, lie in a ſtraight line with the Pike and 
the Center of the Co/er it is Turned in, the working on: 
of all the Z7ollows on the Ba// will be bur common 7ur-:- 
ers Work, as you will find hereafter. This is in bricf 
the Theory : Bur to the Practice. 

You muſt uſe an Hollow Mandrel, made fit ſtifly to 
receive the convexity of the G/obe in its concavity, fo 
as it may ſtick firmly in the Mardrel, in its poſition : 
And you muſt take care that in pitching the G/obe into 

hz the 
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the Zandrel, that the imaginary Axis of the Globe 
( which is the Line paſling between the two Centers of 
the two oppoſite Circles as aforeſaid ) lie in a ſtraight 
Line with the Ax of the Mandre/; which you ma 
know by examining whether the Circle deſcribed ws { 
your Comp4ſſes( as aforcfaid ) on the Center ( aforeſaid ) 
wabble nct 1n a whole Revolution of the Globe, from the 
point of a Tool upplied ſteddy to it. 

Having thus pitchr the G/obe true, and fixt it faſt 
into the /andre/, you muſt begin ro work with the 
Triangular Grooving Point ( deſcribed Numb. 11. F 5. 
and P/ate 15. ) placing the point of it pretty near the 
Center of the Circle, and work into the Ba/ with the 
Grooving Point, and fo by degrees make a Hollow in 
the Ba//ſo deep, and ſo wide, as you think convenient, 
I mean ſo deep from the Superficies of the Globe towards 
the Center of the Globe, and ſo wide from the Center 
of the Circle deſcribed on the: Superficies of the Gl/obe 
rowards that Circle, as it may have a convenient Sub- 
ſtance between this Hole, and the next intended to be 
Turne?l. 

Thus muſt every one of the cight Circles deſcribed 
on the Globe, be tucceſſively by the ſame Rule, and 
after the ſame manner be pitcht outwards, and fixt in- 
to the Mandre/, and then Hollowed our as the firſt 
was. Where note, that every Hollow is to be Turned 
tothe ſame depth and width exactly as the firſt was : 
Which to do, you muſt uſe a Gage made of a thin Plate 
of Iron or Brats, as is deſcribed in Plate 17. Fig. D. 
whoſe two ſides from a the Bottom of the Gage, to þ 
the Shoulder are the depth of the Fo/ow from the Su- 
perficies of the G/o/e towards the Center: þ b. is the 
width of the /7o/ow at the Superficies of the Globe; and 
a a is the botrom width of the Ho/ow; and the con= 
cave Arch between a a is an Arch that the Convexity 


of the little .Salid Ball ra be Zurzed within all the 
Spheres 
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Spheres muft comply with. So that when each Z7o/low 
is Turned, the Gage muſt be pur into it to try how 
the ſides of the Z/e//ow complies with the ſides of the 
Gaze, and alſo how the Arch in the bottom of the 
Gage, complies with the ſurface of the Solid Ba/l in the 
middle. 

Having thus Turned all the F7o/lows in the Globe, you 
muſt provide ſeveral thin and narrow Arching Groovin 
Tools, whoſe convex and concave Arches comply bot 
with the Conyexity and Concavity of each Globe, or 
Sphere, to be Turzed within the outermoſt : So that be- 
gining at the bottom of the Hollow, you Turn juſt half 
way of the Solid Ba// looſe from the Sphere it is con- 
tained in, wiz. as far as the Equinoctial of the Globe; 
and in thus Turning it, you mult take great care, thar 
the ſolid Ball on its Convexity and the Concavity of 
the Sphere it is. contained in, be both ar the ſame time 
Turned exactly Spherical. 

Thus one half of the Solid Ba/l being Turned looſe, 

ou may in like manner Tur» the next Sphere it is in- 
cluded in half looſe alſo: And fo ſucceſſively as many 
Spheres as you liſt. 

Having thus 7«rned one half of all the Spheres looſe, 
you mult take the whole G/obe out of the Follow Man- 
drel, and pitcht and fix the G/obe again into the Man- 
drel, fo as the imagined Axis of the Ho/low oppoſite to 
the laſt loofned Hollow lie in a ſtraight line (as before 
was taught) with the Pike and Cexter of the Co//er the 
Mandrel runs in, and then 7urn the other half of the 
Solid Ball and Spheres alſo looſe, as the firſt half was 
Turned. 
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$ XXI. 7o Turn a Globe with /ever.:/ 1/6 Spheres 
in it, and a Solid Cube, or Dy, zu the 
middie of it. 


His is Turned after the ſame manner the former 
Ball was Turned; only inſtead of dividing the 
EquinoCtial of that G/obe into four equal parts, the 
EquinoCtial of this muſt be divided bur into three equal 
parts, and their Semi-Circle draw through the diviſions 
into either Pole of the Globe : So ſhall the G/obe be 
divided into ſix equal parts, or Segments; in cach of 
which parts muſt be deſcribed a Circle, as was deſcrib- 
ed before in the Globes of cight equal parts; and in theſe 
ſix Circles muſt be made 11x Hollows, as before there 
was eight : But inſtead of working the Bottom of each 
hollow Spherical, now the Bottom muſt be wroughr 
Flat : So ſhall the Cube when theſe ſix Holiows are thus 
made, be formed : and the Hollows being exa&ly of 
the ſame depth, and flat in the Bottom, the Cue or Dy 
will looſen, and each of the fix Flats in the Bottom will 
become the ſix ſides or Faces of the Cube. 

The manner of looſnipg all the other inward Spheres, 
is as the Former : Only, that was looſned with twice 
pitching the Ball in the Mandre/, becauſe the Centers of 
the Zo/lows lay oppoſite to one another ; But to looſen 
this Bal will require three Pitchings into the Mandrel/; 
becauſe the Centers lie not oppoſite to one another, 


S XXII. 7o Turn a Cube, or Dy, i» an Fo!/ow 
Globe, that ſhall have but one Fole on the 
outfide to work at. 


1” E Outſide of this G/obe muſt be Turned Round, 


viz, Spherical, as the former, and fixed in an 
ollow Socket ( as before hath been taught, ) Then muſt 


an 
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an Hole be Turned in the G/o4e ſo deep and ſo wide 
as you pleaſe, as in the former Globes, and the Bot- 
rom of that Hole Turncd flat, for one ſide, or Face of 
the Cube, or Dy: Then with a Semi-circular Tool looſen 
the whole Core, or middle of the Ball, and pitch the 
Core with the point oppoſite to the Center of thealready 
flatted face of the Dy, outwards againſt the Hole in the 
Globe, and fo faſten it in this poſition, by powring in 
ſome melted hard Wax, or other Cement ; and then 

with a flat Tool Turn the foreſide, (viz. the ſide oppo- 

ſite to the firſt ſide ) flat alſo: Which done, looſen it 

out of the Wax, and ſucceſſively pitch the other ſides 

tobe Turned flat carefully againſt che Hole, ſo as all 

the ſides have right Angles to each other, and faſtning 

them with Wax, or Cement ( as before,) Turn them by 

the ſame Rule flat alſo. 

'Now to make this Thing more admirable to the 
ignorant Spectator, you may make the Dy as big as 
you can, and the Hole you Turn it at as little as you 
\ can; that it may the more puzzle the Wit of the En- 
quirer to find how ſo great a Dy ſhould have Entrance 
at a ſmall Hole, unleſs the hollow Ball were turned 
in two Halves, &c. 
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MECHANICK EXERCISES: 
OR, 


The Doctrine of Handy-Works. 


Applied to the AR T of TURNING. 


S$ XXII. Of Ti «rning Oval Work. 


His Work may be perform'd in the Common Lathe 
that goes either with the 7redd/e-Whee!, or the 
great Wheel ; becauſe the Work muſt run always one 
way, if the Puppet be made to it with the Machination 
deſcribed in Plate 17. and an Iron 4x:# be made to car- 
ry the Work abour, and to its end be fitted and faſt- 
ned a Braſs Coller, with a Female Screw in it, to ſcrew 
on the Mandre! that the Work you intend to Turn is 
fixt upon. 
To the Foreſide of this Puppet is faſtned at 5, as on 
a Center-pin, a ſtrong Iron Co//er marked þ /, and rhis 
Coller is called the Moving Coller ; becauſe it moves 
between the Iron Shack/e c c, and the Fore ſide of the 
Puppet. Into this Moving Coller is firted the Fol /ow 
Axis marked c, ſo as to turn round in it as if it were in 
any of the other Co//ers formerly deſcribed ; but the 
Moving Coller moving between the Shackles, and the 
Fore-ſide of the Puppet, carries the F7o//ow Axis with it 
athwart the Puppet, even ſo far as is the width of the 
Hollow berween the _— and the Fore-ſide of the 
1 Puppet, 
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Puppet. And thus by the moving of the Follow Axis 
backwards and forwards the Work ſcrewed in it, having 
an Edg'd, or a Pointed-Tool applicd to it, receives that 
Oval Form which is made upon the Guide. 

Bur to make it move thus to and from you, there 
are required f{cyveral Machinal Helps : For there is a 
flrong Szee/ Bow as ar a, faſtned abour its middle part 
to the further ſide of the Puppet, which ſtands abour 
an Inch forwarder than the Foreſide of the Puppet with 
irs hollow ſide to the Workman. And to the ends of 
this Szce/ Bow is faſtned a ſtrong S7ring of Gut, and 
to the middle of that $7ring in a Noos is faſtned ano- 
ther ſtrong Gut-/tring, with a Noos at its end. This 
laſt mentioned Srring is made exaftly of that length 
that when the neareſt ſide of the Guide, wiz. its leaſt 
Diameter is ſet into the Groove of the Guide-pulley, 
and the Bqv is ſtrained, and this String laid im he 
Groove of ghe String-pulley, the Noos at the end of it 
may be pfſt over the Iron Button fixed in the top of the 
Moving-CUller. For then as the Treddle-Wheel carries 
the 4x about, the Guide being firmly faſtned upon the 
Axis, comes alſo about ; and having the Groove of the 
Gride-pulley fet againſt rhe outer edge of the Guide, as 
the great Diameter of the Guide is turned againſt the 
Guide-pulley, the Moving-Coller being drawn by the 
ſtrength of the Bow, _— the /Ze/low Axis along with 
it, as alſo the Work ſcrdwed in the F/ol/ow Axis: And 
thus as the ſmall Diameter\of the Guide comes to the 
Geide-pulley,the ſmall Diameter of the Work is Formed ; 
and as the great Diameter of the G«/de comes to the 
Guide-pulley, the great Dianeter of the Work 1s formed. 

This is the Sum of Ova!/ 7zrning. 

Bur that the whole Machine may be yer betrer un- 
derſtood, I ſhall more particularly give you the names 
of all its parts, togerher with a Deſcription upon its 
moſt material parts, where the Fore-Puppet is more large» 


ly 
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ly delineated in Plate 18. at A, where alſo ſome of the 
Members moſt difficulr to be deſcribed, arc drawn more 
at large by themſetives. 


a The Bow. 

þ The Moving Coller. 

Cc The Socket in which the Co/ler is moved. 

d The Stop-ſcrew, to take out when the F7o/low Axis 
moves in the Mowing Colter. 

e The Hollow Axis. 

f The Head, in which is contained the ſeveral 
Guides. 

g The Center Heat. 

h The Button. 

; The $ _— 

k The Wheel-pulley. 

/ The Guide=pulley. 


T x. Of the Hollow Axis, a»/ its Shank, marked a 
in Plate 18. 


| HE Shaxk is a Bar of Iron about an Inch thick, 
and two Foot long, having in its further end a 
Cenrer-hole to pitch upon the Pike in the further Pup- 
pet; bur irs hither end is made ſquare to fit right into a 
{quare Socket, in the Braſs Z{o//ow Axis: And when it is 
thus fitted into the hither end of the Braſs, it is Turn- 
ed true Cilindrically round, fo as to fit into the round 
Hole in the Moving Co//er. The Diameter of the 
Round is about two Inches, and the length about two 
Inches ſtraight; but then a Shoulder is Turncd to the 
Braſs Cilinder, to ſtop ir from ſlipping through the 
Moving Center. In the Fore-end of this Ho/low- Axis(viz. 
in the Braſs Cilinder ) is Turncd a wide Hole about an 
Inch and a quarter Diameter, and an Inch deep: And 
in this wide Hole is Turned a Female Screw with a 
I1iz courle 


[| 
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courſe Thred, to receive a Male Screw made behind the 
Mea»drel that the Work is fixed upon. 

Abour the middle of this Iron Shark is placed a Pul- 
ley made of Wainſcot Board, about eight Inches Diame- 
ter, and an Inch thick, with a Groove on its outer edge 
about half an Inch wide, and half an Inch deep, for the 
String of the Treddle Wheel that carries the Axis abour 
to run in: And between this P«/ley you may (if you 
will ) have ſeveral lengths of ſuch Male-ſcrews as was 
deſcribed Numb. 11. 6. 4. and Plate 15. to make 
Screws with, if you pleaſe. 

See the Figure a d c þ, disjun from the reſt of the 
Work. 

a The hinder end. 

4 The Pulley of the 4xi, or Wheel-pulley. 

c The Hollow, or Hole in the Fore-cnd of the Fo/- 
low Axis. 


b The Shoulder of the Hollow Axs. 
© 2. Of the Moving Coller marked b,in P/ate 18. 


His whole Member is called the Moving Coller, 
though the Co/ler ſtriftly is only the round Hole 

at a, into which the Follow Axis is fitted. It is made 
of Iron to reach from its top at h ( the Button ) down 
to the bottom of the Cheeks of the Lathe, as at þ; up- 
on which Pin ( as on a Center ) the whole Mowing Colter 
moves backwards and forwards; its extream Breath 
is about three Inches, and its thickneſs above a quarter 
of an Inch. Its Neck at c is claſped, but nor fixed down 
to the Fore-ſide of the Puppet; for this Neck is only 
gaged in the Shack/e marked c, fo as the Neck (and 
conſequently the whole Moving Coller ) may flide from 
end to end of the Shack/e forwards and backwards. 
d A ſmall Female Screw, into which through a Hole in 
the Shackle is fitted a Male Screw to hold the kg 
Coller 
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Coller and the Shack/e together, that the Moving Coller 
may not move when only round Work is Turned in the 
Coller. 


q 3. Of the Foreſide of the Pupper, and the Shackle 


marked c. 


Nder this Shackle ( viz, between it and the Fore- 

ſide of the Puppet ) moves the Neck of the $/id- 

ing-Coller from a to b, when the ends at c c are fixed 

down to the Fore-ſide of the Puppet with two Iron 
SCrews. 


T 4- Of the Hollow in the Puppet marked d. 


N the middle of the Puppet is hollowed out a Hole 
abour three Inches between the Fore and Back-ſide 
of the Pupper, and four Inches athwart the Cheeks in the 
Puppet, and four Inches deep: So that about an Inch 
of Subſtance remains on cach of the four upright ſides. 
But the Topis quite open, ( as at a) Through the mid- 
dle of this ſquare ZZo/e runs the Iron Axis marked 6 þ, 
on which is fixed the ſeveral Guides that are to be uſed 
in this ſort of Working. | 

It is open at the Top, that Light may be let in to ſet 
the Gride-pulley ro which Guide you pleaſe, and it is open 
on the hither ſide as at e e, abour an Inch and an half 
above and below rhe Ax1s, that the Guide-pulley may 
be flid on its 4x: to any of the Guides. 

The Gnide-pulley marked d,is a Brafs Pulley of about 
an Inch Diameter, and a little above a quarter of an 
Inch thick, having a Greove in the Edge of it to receive 
the Edge of the Guide. It hath in its middle a round 


Hole about half an Inch Diameter, which round Hole 


{lips over a round Iron Pix of the fame Diameter, mark- 
o ff, fo as it may ſlide from one end of the ſaid Iron 
; Pin 
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Pin to the other, according as the Griz/cs may be fixed 
towards either end. 

When it is ufed, the Groove in th: Edge of this 
Guide-pulley is ſet againſt the Edge of the Guide, and 
being fitted tight on the round Iron Pz# atforclaid, and 
the two ends of the Iron Pin faſt fixed into the Wood 
of the Puppet, the Gnide-pnlley may indeed move round 
on the Iron Pin; but the ſtrength of the Iron Pir, and 
Guide-pulley will reſiſt the extuberick parts of the Edge 
of the Guide; and fo with the aſliſtance of the ſtrength 
of the Steel Bow force the Guide and Follow Axis to 
move backwards ; and then an Edge-Tcol held to the 
Work in the Mandrel ſcrewed in the ZZollw Axis, will 
deſcribe the fame Figure on the Work, as is on the out- 
er Edge of the Guide. 

Note, that when you arc at Work, you muſt keep 
the Hole in the middle of the Gde-pulley well oyÞ'd, as 
alſo the round Iron Pi it ſlides and turns ——_ upon ; 


becauſe this Guide-pulley ought to run round : For then 
the 4xi will have and eaſier and ſwifter motion, thc* 
it may indeed perform the Work if it run not rouns 
upon the Iron Pin. 


8 XXIV. Of Roſe-Work, &c. 


O/e-Work Turning, or Works of any other Figure, 

are performed by the ſame Rule, and after the 

{ame manner as Oval Work is made; only Þy changing 
the Guides,and uſing one whoſe outer Edge is made with 
the Figure, or ſeyeral Figures you intend to have on 
your Work. \ 
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$ XXV. Of 7, urning Swaſh-Work. 


DO the Turning of Swaſt-Work you muſt have two 
ſuch P#ppers, as the Fore-puppet deſcribed in S 
22. And alſo a Round Swa/t-bourd, about ten Inches 
Diameter, and an iach and an half chick, as is a in Fig. 
B. Plate 18. Upon both the flat ſides of this Swaſh 
Board, in a diamcrrical Line, is faſtned upright an Arch 
of a Quardrant made of a Steel Plate, abonr haFf a 
quarter of an Inch thick, and an Inch and a quarter 
broad, asat 5b, c c- The Convex edges of theſe Qua- 
drants are cut into Notches, like the Teeth of an Hand- 
Saw; that accordins as you may haye occaſion to ſer 
the Swaſh-Board more or leſs a-flope, you may be ac- 
commodated with a Notch or Tooth to ſet it at. This 
Swaſk-Board hath an Hole made abour its Center, to 
ſlip over the /ro» 4x: And being thus flipt over the 
Tron Axis, you ſet it to that Slope you intend the Swaſh 
on your Work ſhall have. And to fix it faſt in this 
poſition, you mult put the Blades of the Quadrants 
into two S/its, made itn the [ren Axis as at d d, and fit 
the rwo oppoſite Teeth againſt the rwo outer Shoulders 
of the Sts. 

You muſt moreover make two ſtrong Stcel Springs 
as at c c, to reach from the bottom. of the outer ſides 
of the Puppets, being ſtrong nailed, or rather ſcrewed 
down there, which muſt reach up ſo high as the Ax. 
And in the inner ſides of thete Springs muſt be made 
two Center holcs for the points of the Ax to be fitted 
in : For the Ova/-Gride buing firted ro one end of the 
Axis, and a Low-Puppert, as at f, wedged cloſe to one 
ſide of the Swa/k-Board, when the Swaſh-Board ſtands 
in its greateſt declirity ; Then in a Reyolution of the 
Axis, as the farther part of the circumference of the 
Swaſheboard comes to the Low-Prppet, one Spring _ 

e 
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be forced backwards, and the other will ſpring for- 
wards; and an Edg'd-Tool held againſt the Work fix- 
ed on the Axs, will make on the Work the Form of 
a Swaſh, &c. 

Theſe Oval-Engines, Swaſh- Engines, and all other Ex- 
gines, are excellently well made by Mr. Thomas Oldfeld, 
at the ſign of the Flower-de-luce, near the Savoy in the 
Strand, London. 

Thus much of Turning : My next Exerciſes will ( God 
willing ) be upon the Art of Printing. 


Numb. XIV. 


An Explanation of T erms uſed in theſe 
Exerciſes of Turning, Aphabetically 
drgifted. 


A 


XIS. The imagined ſtraight Line that paſſes 
A chrough the two Center-points that Turned Work 
is Turned upon. Thus the imagined Line that paſſes 
berween the two Pikes through the Work in the 
Lathe, is the Axis. 


B. 


OW. The Bow that Common Turners uſe is de- 
ſcribed Numb. 10 1. T 11. And the Bow that 
Oval Turners ule is defcribed Numb. 14. F 23. and 
Plate 17, 18. at a. 
Button. The Button is deſcribed Numb. 14. SF 23. and 
Plate 17. at #. 5 


I L/ Allippers. Compaſles with bowed ſhanks to mea- 
ſure the Diameter of any round Body. See Numb. 

12. FS 11. andPlate 14. at O. 

Center-[ead. Sce Numb. 14. $ 23. and Plate 17. atg. 

Cheeks. Sce Numb. 10. $ 1. © 2. and Plate 12. þ Z. 

Chock, See Numb. 11. $6. T 5. and Plate 13. atF. 
"Ay 

Cleaving-knife. See Numb. 12. F y. and Plate 13. 
art M. : 

Crank. The end of an Iron Axis turned Square down, 
and again turned Square to the firſt turning down, 
{o that on the laſt turning down a Leather Thong 

K k 1s 


2 CUCUMC.... Numb. XIV. 

is ſlip't, to Tread the Trediie-wheel abour. 
Collar. Sec Numb. 11. $ 7. aid Plate 13. at G HT. 
Crook. Sce Crank. 
Crofs-Treddle. Sec Numb. 10. F 1. J 8. and Plate 12. 

at &. 

D. 
Rill-Barre/., See Numb. x. Fol. 6. Plate r. and 
Fig. 8. at C. 


Drill-Bench. See Numb. 12. FC 12. Plate I4.ataaaa. 
Dril/-Bow. See Numb. 1. Fol. 6, 7. 


F. | 
Emale Screw, The Screw made in the round Hole 
of a Nur. 


Flat-Chiſſel., See Numb. 11. F 3. and Plate 15. at 
C C. 


Flat-Mandrel. Sce Numb. 11. F£ 6. and Plate 3. at 
Ti. 


G 


Ouge. See Numb. 10. F 2. © r. and Plate 15. at 
BB. ; 


Great Wheel. See Numb. 10. F 1. © 12. and Platc 
14. At A. 

Grooving Hooks. See Numb. 11. F 5. and Plate 15. at E. 

Grooving Tools. See Grooving Hooks. 

Guide. See Numb. 14. F 23. Þ 4. and Plaze 18, 

ee el See Numb. 14. $ 23. 4. and Plate 18. 
ar a. 


H. 
Ead. See Numb. 14. F 23. and Plre 17. 
Hook. See Numb. 13.S 17. and P/ate 16.at Bi. 
'B2.B 3. 
Hollow Axis. See Numb. 17. FS x7. and 7/ate 1-5. ate. 
Hollow Mandrels. See Numb. 11. F 6. F 3. and Pate 
F3-Atk 3. 
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Oynt Collar. Sce Numb. x1. F 7. and Plate 13. 
at G. 
L. 
Athe. Sce Numb. 10. F 1. and Plate 12. 
Legs. See Numb. 10. FS 1.and Plate 12. ataaags. 


M 


Andrel. See Numb. 11. $6. r. and Plate 13. 
atFri.F2.F3.F 4. 
#tawl. See Numb. 12.F 8. and Plate 13. at K. 
Male-Screw. The Screw made upon a Shank,or Pin. 
Moving-Collar. See Numb. 14. F 23. © 2. and Plate 
18. ar 6. 
N. 
UT. A piece of Iron that a Female Screw is made 
in. | 
P. 
Tke. See Numb. 10. F 1. 5. and Plate 12. 
Pin Mandrel. See Numb. 11. F 6. q 2. and Plate 
13.atF 2. 
Pole. See Numb. ro. F 1. . 9. and Plate 12 at /. 
Puppet. Sec Numb. ro. F 1. 3. and Plate 12. at cc. 


R 


E/t. See Numb. 10. F 1. 6. and Plate 12. at e. 
Rowler. See Numb. 11.F 6. and Plate 13. F «. 
at 6. 
S. 
Cren-Mandrel. See Numb. 11. SF 6. © 4. and Plate 
g I3. at 4. 
Seat. See Numb. 10. F 1. © 15. 


Shackels. See Numb. 14. $23. © 2. and Plate 18. V 
at cc, Ak 3 Sides 
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Side-Reſ?. See Numb. 10. F 1. J 7-and Plate 13. at e. 

Socket. See Check. 

Steel-Bow. See Numb. 14. F 23. and Plate 18. at a. 

Stop-Screw. See Numb. 14. F 23. and Plate 17. at 7. 

String. See Numb. 10. F 1. and Plate 12. at m. 

String-Pulley, See Numb. 14. $ 23. and Plate 17. at z. 

Swaſh, A Swaſh is a Figure whoſe Circumference is not 
Round but Oval; and whoſe Moldings lie not ar 
Right Angles, but Oblique to the Axis of the Work. 
See Numb: 14. F 25. and Plate 18. at Fig. B. 

Swaſh-Board, See Numb. 14. $ 25. and Plate 18. at a 
in Fig. B. 

Sweep. Sce Numb. 13. F 19. and Plate 16. at D. 


Ta 
Read. See Numb. 12. F 13. Fol. 209. 


| Treddle. Sce Numb. 10. F 1. and Plate 12. at 7. 
7reddle Wheel. See Numb. 10.F 1. T 13. 
Turn-Bench, See Numb. 13 $ 18. and Plate 16. at C. 


W. 
\ \ ] 4bLle. When a piece of Work is not pitcht true 


upon its Centers, it will in a Revolution in- 
cline more on one: ſide of its Circumference than on 
its oppoſite ſide, See Numb. 14. $ 23. and Plate 17. 
at |. 


iS 


There are ſeveral other Terms uſed in theſe Fxer- 
ciſes of Turning, not explain'd here: But becauſe they 
arc uſed in ſome of the former Exerciſes, and there cx» 
plain'd, I ſhall referr you to them. 


A 


A Catalogue of Globes, Celeſtial and 
Terreſtrial, Spheres, Maps, Sea-Plats, Mathe- 
matical Inſtrumeuts, and Books, Made and Sold 


by ]. Moxon, at the Szgn of Atlas in Warwick- 
Lane, LONDON. 


Lobes 26 Inches Diameter. The Price 20 /. the 
pair. 

Globes near 15 Inches Diameter. The price 4 /. 

Globes 9 Inches Diameter. The price 2 /. 

Globes 8 Inches Diameter. The price 45 s. 

Globes 6 Inches Diameter. The price x /. ro s. 

The Engliſh Globe, invented by the Right Honour- 
able the Earl of Ca/tlemair, 12 Inches Diameter ; the 
price ordinary made up 40s. and with the Projection 
at Bottow 40s. beſt made up 5 /. 

Concave FHemiſperes of the Stary Orb, which ſerve for 
a Caſe to the Terreſtrial Globe 3 Inches Diameter, made 
portiable for the Pocker,price 15 s. 

Spheres according to the Copernican Fypothefis, both 
General and Particular, 20 Inches Diameter, price of 
the General 5 /. of the Particular 6 /. of both rogether 
Io /. 

Spheres, according to the Pro/omaick Syſtem 14 Inches 
Diameter, price 3 /. 

Spheres, according to the Pto/omaick Syſtem 8 Inches 
Diameter, price 1 /. 105. 

Gunter's Quardrant 12 Inches Radius, Printed on Pa- 

er, and paſted on a Board, with a Nocturnal on the 
back-ſide. Price 5 5. 

Gunter's Quardrant, 4 Inches Radius, printed on Pa- 
er, and paſted on Braſs, with a NoQturnal on the back- 
ide, ax a wooden Caſe covered with Leather fit for 

it. A new Inyention _— for the Pocket, price 6 5. 
L A 


A large Map of the World, 10 Foot long and 7 Foot 
deep, paſted on Cloth and coloured, price 2 /. 

A Map of all the World, 4 foot long and 3 foot deep, 
paſted on Cloth and coloured,price 10s. in Sheets 2 s. 6 /. 

A Map of the Engliſh Empire in America, deſcribing 
all places inhabited there by the Eng/iſh Nation, as 
well on the Iſlands, as on the Continent, price 15 s. 

Six Scriptural Maps, 1. Of all the Earth, and how 
after the Flood it was divided among the Sons of Noah. 
2. Of Paradiſe, or the Garden of Eden, with the Coun- 
trics circumjacent inhabited by the Patriarchs. 3. The 
40 Years Travels of the Children of J/-ae/ through the 
Wilderneſs. 4. Of Canaan, or the Zoly Land, and how 
it was divided among the Twelve Tribes of 77ae/, and 
Travelled through by our Saviour and his Apoſtles. 
5. The Travels of St. Paul, and others of the Apoſtles, 
in the propagating the Goſpel. 6. Jeruſalem, as it ſtood 
in our Saviour's time; with a Book of Explanations to 
theſe Maps, Entituled, Sacred Geography, Price of the 
Map 6 s. Book 2 s. to be bound up with Bibles. 

A Sea-Plate, or Map of all the Wold, according to 
Merca tor, in two large Royal Sheets of Paper ; fer forth 
by Mr. Edward Wright,and newly correQted by F. Mox- 
0, Price 2.5. 

Sea-Plates, For Sailing to all parts of the World, 
price 6 4. the Sheer. 

The Famous City of Battavia in the Eaſ? Indies, built 
and inhabited by the Dutch, curiouſly Engraved, and. 
Printed on 4 large Sheets of Royal Paper, price 25.6 #. 

( A ſmall Map of the World, with Difcriptions, one 
Lheer, price 6 4. 
” A New Map of the Kingdom of Jre/and, in one Royal 
Sheer of Paper, price 15. by F. Moxon. 

A New Map of England,ſhewing the Roads from E4in- 
Burgh to London, in 2 Sheets, price 15s. by F. Moxon. 

The Camp at Hounſly-Teath, in 2. Sheets. price I 5. 
by 7. Moxor. A New 


A New Map of Scotland, in one Royal Sheet, price 
x 5. by F. Moxon. 

North and South Hemiſpheres 16 Tnches Diameter, pro- 
jected on the Poles of the World,the South according to 
Mr. Haley's Obſervation, with Horizons, price in Sheets 
256d. Made up, 6 s. Colloured, 8 s. 


B OO K $S 


Tutor to Aſtronemy and Geography, or the Uſe of the 
A Globes Cwleſtial and Terreſtrial ; by F. Doxon, A 
Member of the Royal Society, and Hydrography to 
the King's moſt Excellent Majeſty, price 5 5. 

The uſe of the Copernican Spheres,teaching to ſolve 
as the Phenomina by them, as calily as by the Prolomaick 
Spheres : by 7. Moxon, Sc. price 4 5. : 

The Catholique Planiſphere, which Mr. B/agzave calls 
the Mathematical Fewel; briefly and plainly deſcribed 
in five Books. The firſt ſhewing the making of the In- 
ſtrument. The reſt ſhewing the manifold uſes of ir. 
I. For repreſenting ſeveral ProjeQtions of the Sphere. 
2. For reſolving all Spherical Triangles. 3. For refolv- 
ing all Problems of rhe Sphere, Aſtronomical, Aſtrolo- 
gical, and Geographical. 4. For making all forts of 
Dials, both without Doors and within, upon any Walls, 
Ceilings or Floors, be they never ſo irregular, wherc- 
loever the dire or reflected Beams of the Sun may 
come. All which are to be done by this Inſtrument, 
with wondrous eaſe and delight. Whercunto is added 
a brief Diſcription of the Cro/i-/aff : and a Catalogue 
of Eclipſes obſeryed by the Auther John Palmer. price 4 5. 

Wright's CorreCtion of Errors inthe Art of Navigation, 
price 8 5. 

New and Rare Inventions by Water-works, teaching 
how to raiſe Water higher than the Spring. By which 
layention, the perpetual w_—_ is propoſed, _ 

2 Tar 


hard Labours performed, and varietion of Motion and 
Sounds produced, by Iſaac de Caus, Engineer to King 
Charles the Firſt, price 10 5. 

Prattial Perſpettive, or Perſpeftive made eafie, Teach- 
ing by the Opricks how to delineate all Bodies, Build- 
ings and Landskips, &c. By the Catoprricks, how to 
delineate confuſed Appearances, ſo as when ſeen in a 
Mirror, or Poliſh'd Body, of any intended Shape, the 
Reflection ſhall ſhew a Deſign: By the Dzopticks, how 
to draw the part of many Figures into one, when ſeen 
through a Glaſs, or Chryſtal, cut in many Faces, by 
7. Moxon, price 10 5s. 

An ExaCt Survey of the Microcoſm, being an Anatomy 
of the Bodies of Man and Woman, wherein the: Skin, 
Veins, Nerves, Muſcles, Bones, Sinews, and Liga- 
ments are accurately delineated : Engraven on large 
Copper Plates, Printed and — paſted together, 
ſo as at firſt ſight you may behold all the Parts of Mar 
and Woman ; and by turning up ſeveral Diſſections of 
the Papers, take a view of all their Inwards, with Al- 
phabertical References to the Names, or every Member 
and Part of the Body : Ser forth in Latin by Remelins 
and Michael Spaher of Tyrol; and Engliſhed by Joh» 
treton Chyrurgion; and laſtly, peruſed and corrected 
by ſeveral Artiſts, price 14 5. 

Mathematical made eafie, or a Mathematicks Diftionary,, 
Explaining the Terms of Art, and Difficult Phraſes 
uſed in Arithmerick, Geometry, Aſtronomy, Aſtrology, 
and other Mathematical Scienes. By 7. Moxnn, &c. 
The 2d. Edit. Corre&ted and mueh Enlarged. Price 
Bound 3 5. 

Vignola, or the Compleat Architef ; ſhewing a plain 
and caſic way the Rules of the five Orders in Architef, 
viz. Tuſcan, Dorick, Tonick, Corinthian, and Compoſite ; 
whereby any that can but read and underſtand Eng/iſh, 
may readily learn. the Proportions that all Members 

ut 


it a Building have to one another : Set forth by James 
Barozzio of Vignola, and Tranſlated into Engliſh by 
F. Moxon, Sc. price 3s. 6d. 

Chriſtio/ogio, Or a brict, but true Account of the cer- 
tain Year, Month, Day, and Minute of the Birth of 
Feſus Chiſt : By John Butler, B. D. and Champlain to 
his Grace James, Duke of Ormond, &c. and ReQtor of 
Lichbough, in the Dioceſs of Peterborough. price 3 s. 6 d. 

A Tutor to Aſtrology, or Aſtrology made eafie ; being 
a plain Introduction to the whole Art of Aſtrology ; 
whereby the meaneſt Apprehenſion may learn to Erect 
a Figure, and by the ſame to give a determined Judg- 
ment upon any Queſtion, or Nativity whatſoever: Alſo 
New Tables of Houſes, Calculated for the Latitude 
of 51 degrees, 32 minutes; Alſo Tables of Right and 
Oblique Aſcentions to 6 degrees of Latitude : Where- 
unto is added an Ephemeris for three Years; with all 
other neceſſary Tables that belong to the Art of Aſftro-- 
logy: Alſo to Erect a Figure the Rational way by the 
Tables of Triangles, more Methodically than hath yer 
been publiſhed, digeſted into a ſmall Pocket Volumn, 
for the conveniency of thoſe.that Erect Figures abroad : 
By W. Fland, price 25. 

The Uſe of a Mathematical Inſtrument called a Qua-- 
drant, ſhewing very plainly and eaſily to know the 
exact Height and Diſtance of any Steeple, Tree or 
Houſe, &c. Alſo to know the Hour of the Day by it; 
the Height of the Sun, Moon, or Stars, and to know 
the time of the Sun-Riſing, and rhe length of every 
Day in the Year, the place of the Sun in the Ecliprick,. 
the Azimuth, Right Aſcention, and Declination of the- 
Suns With many other neceſſary and. delightful Con- 
cluſions: performed very readily, Alſo the Uſe of a 
Noturnal, whereby you may Learn to know the Stars 
in Heaven, and the Hour of the Night by them; with: 
many other delightful Operations, price 6 4.. S 

A brief: 


A brief Diſcourſe of a Paſſage of the Nert/-Pole to 
Japan, China, &c. pleaded by thre2 Expcriiments, and 
Anſwers to all ObjeCtions that can be urged againſt a 


paſſage that way. As 1. By a Navigation into the 
North-Pole, and two degrees beyond it. 2. By a Na- 
vigation from Japan towards the North-Po/c. 3. By an 
Experiment made by the Czar of 7»/covy, whereby it 
appears, that to the Northward of Nova Zemtla, is a 
free and open Sca as far as Japan, China, Sc. With a 
Map of all the Diſcovered Land ncarelt to the Pole, by 
7. Moxon, Sc. price 1s. 

Regulz Trium Ordinum Literarum T ypographicarum. or the Rules 
ofthe z Orders of Print Letters,viz rhe Roman,[talick and Eng- 
liſh, Capitals and Small; ſhewing how they are Compounded 
of Geometrick Figures, and moſtly made by Rule and Compaſs: 
Uſeful for Writing-Maſters, Painters, Carvers, Meaſons, and 
others that are lovers of Curioficy, by F. Moexon, price 3 s. 

The Uſe of the Aſtronomical Playing-Cards,teaching any or- 
dinary Capacity by them tro be acquainted with all the 'Stars 
in Heaven; to know their Places, Colours, Natures, and Big- 
neſles. Alfothe Poetical Reaſons for every Conſtellation: Very 
Uſeful, pleaſant, and Delightful for all Lovers of Ingenuity, 
by F. Moxon, &c. price 6d. 

The Aſtronomical Cards, by F. Moxon, &c. price plain 1 s. 
Coloured 2 5. beſt coloured and the Stars Guilt 5 . 

Geographical Playing-Cards, wherein is exactly deſcribed all 
the Kingdoms of the Earth, curiouſly engraved, price plain 1 5. 
coloured 2 5s. beſt coloured and guilt 5 5. the Pack. 

Geometrical Cards, price 1 s. the pack, with a Book of the 
uſe of them, price 6 4. will be publiſhed againſt Chriſtmas. 

The Gentle Houſe keeper's Paſtime ; or the Mode of Curving at 
Table, repreſented in a Pack of Playing Cards: By which, to- 
gether with the InſtruEtions in the Book, any ordinary Capa- 
City may eaſily learn how to cut up, or Carve in Mode, all the 
moſt uſual Diſhes of Fleſh, Fiſh, Fowl, and Baked Meats; ard how 
comake the ſeveral Services of them at Table; with the ſeveral 
Sawces and Garniſhes proper to each Diſh of Mear. Set forth 
by ſeveral of the beſt Maſters in the Faculty of Carving,and pub- 
liſhed for publick uſe, price of the Cards 1 s. Eook 6 4. 


Com= 


Compendium Euclides Caricſi, Or, Gecmetrical Operations, fhewing 
with one fingle opening of the Compaſſes, and a ſtraight Ruler, 
all the Propertions of Euclid's firſt five Books are performed, 
Tranſlated out of Dutch into Engliſh, by F. Moxen, price 1 5. 

An Introdudionto theArt of S pecies,by Sir Fonas Moor,price 6 d. 

Two Tables of Ranges, according to the degrees of Moun- 
ture, by Henry Bond Senor, Price 6 d. 

Mechanick Exerciſes. Or the DoEtrine of Handy-Waorks, in 
nine Monthly Exercifes,the firſt Three,viz. Numb. I. Numb. 11. 
Numb. HI. teaching the Art of Smithing. The Second Three 
viz. Numb. IV. Numb.. V. Numb. VI. teaching the Ar: 
Joynery. The Third Three. viz. Numb. VII. Numb. VII. 
Numb.IX. teaching the Art of Houſe-Carpentry. Alſo the Art of 
Turning, Accommodarted with ſuitable Engraved Figures; by 
F. Moxon. &c. priceof each Monthly Exerciſe 6 4. 

Mechanick Dyalling ; Teaching any man, though of an ordi- 
nary Capacity, and unkearned in the Mathemaricks, to draw 
a true Sun-Dial on any Given Plain, however fituated; only 
withrhe help of a Straight Rule and a pair of Compaſſes; and; 
without any Arithmetical Ca/culation,by F. Moxon,price 1 5.64. 

At the place aforeſaid, you may have alfo all manner of 
Maps, Sca-Plates, Drafts, Marthemarical Books, Inſtruments, 
&c. at the Loweſt prizes. 

There is invented by the Right Honourable the Earl of 
Caftlemain, a new kind of Globe, call'd ( for diſtin&ion fake ) 
the Engliſh Globe ; being a tix'd and immovable one, performing 
what the Ordinary ones do, and much more, even withour 
their uſual Appendancies ; as I/oden Horizons, Brazen Meridians, 
Vertical Circles, &c. For it compoſles it ſelf to the Site and Po- 
firion of the World without the Mariners Compafs, or the 
like foreign help ; and beſides other uſual and ſurpriſing Op» 
erations{ relating both to the Sun and Moon,and performed by 
the Shade alone ) we have by ir not only the conſtant Propor- 
tion of Perpendiculars to their Shade, with ſeveral Corollaries 
thenceariſing,but alſoan eafie,new and moſt compendious way 
of deſcribing Dials on all Plains, as well Geomerrically, as Ma- 
thematically: Moſt of which may be taught any one in few 
Hours, though never ſo unacquainted with the Mathematicks. 

To this is added on the Pedeſtal, a Projeftion of all the ap- 
pearing Conſtellations in this Horizon, with their Figures and 
Shapes. And beſides, ſeveral new things in it differing from 

the 


thong Aftrolabe,(tending to a clearer and quicker way 
perating )the vere Principles of all Srer;ographical ProjeRti- 
ons are laid down, and. Mathematically Lend 3 AS It 1S 
of every thing elſe of moment rhroaghour the whole Treatiſe. 
"An Epitome to the whole Art of War. In two parts. The 
firſt of Millitary Diſcipline, Contawing the whole Exercife of 
the Pike and Muſquer, &c. with plain Dire&ions for the 
Various poſtares. Alſo the drawing up of Battalions,and way 
of Forming them ; with the Are of Doubling, Wheeling, Form- 
ing and, Drawing up an Army into any Figure. - The way of 
ConduQting Armies in Hilly, Woody, or plain Countries: 
Of Encampings, Beſiegings, given of Battle, &c. , + 

The Second of Fortification and Gunnery, whiek ſkews:the 
incipals and praRice of Forrification, ;as nownled; as well 
by the Engliſh, as ſeveral other European Nations, ( eſpeoiully 
Their Majeſties Army”) at the late Seige of Arblone,- Galway, 
Limrick, &c. The Meaſures, Dimenſions of Rampers, parapets, 
Moats, &c. | 

Of Caſements, Cittadels, Crown-works, Ravelins, e&*c.' of 
Gunnery, the qualification of a Gunner.: Of. Ordinance, Mot-- 
ters, Demy-Cannon, &c. with the Manner of Batteries, &c. 
All THuftrated and further Explanted in 18 Copper plates, 
ouſly Deſigned _ m—_— price 2 5. 

Military Geography, in Twelve Maps, viz. France, the Chan- 
nel, Dunkerk: Flarders, Namur and Haynault, the palatine 
of the Rhine, the Suiſes, Savoy, Daufine, &c. province, Hun- 


gariz, Grecia, Candia, Giving a General and particular De- 
cription of the Seats of War in Europe, by F. Moxon, price 
coloured 2 5. —_— x 5. and LA 

Gnomonigues, or the Art of Shadows improved, plainly ſet + 
forth in Drawing of $n-Dil on all "eu of vlains, by dif- 
_ Methods, with the Geometrical Demonſtrations of all 

e Opcranons, price 3 -. 

An Hiſtorical Account of Mr. Rogers's Three Years Travels 
over England and Wales. Giving aTruc and ExaQt Deſcription 
of all the chiecfeſt Cities, Towns-aud Corporations in England, 
Dominion of Wales, and Town of Berwick npon Tiwede, &c. 
price 2 5. 6 4. & 
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MECHANICK EXERCISES: 
OR, 
The Doctrine of Handy-Works. 


Applied to the Art of Bricklayers-Work, 
Ricklayers-Work is an Art Manual, which Joins ſe- 
veral Bodies ſo together, that they adhere like one 
Whether the White Maſon, which is the Hewer of 
Stone, or the Red Maſon, which is the Hewer of Brick, 
we read of making of Bricks, before we read of Dig- 
ng or Hewing of Stone ; therefore we may ſuppole 
The method that I ſhall uſe in Treating of this Art 
ſhall be this. 
Compoſition. 
Secondly, | will treat of their Tools, and deſcribe 
Thirdly, I will declare their Method of Working, 
both in Bricks, Tiles, &c. 


Definition. 
Þ entire Body. 
be the moſt Ancient, I know not; bur in holy Writ, 
* © Red Maſon (or Bricklayer) to be the moſt ancient. 
Firſt, I will ſhew what Materials they uſe, and their 
their Names and Uſes. 
And Firſt of Materials. 


Hich are Compriſed under Six heads, w7z. 
.* I. Bricks, 2. Tiles, 3.Morter, 4. Laths, 5. Nailes. 
6: Tile-pins. 


of 
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Of Bricks. 


" | Hey are made of Earth, of which the whiteiſh 
A Chalky ſort of Earth, and the Rediſh are the 
e 


At 'Lunenburgh in Saxony, they make them: of a far 
Earth full of 47ow. Alſo there are good Bricks made at 
Pitane in Afta, of a Pumice ſort of Earth, which being 
dryed, will ſwim in Water and not Sink. _. 

Likewiſe the Antients made- them of Earth. which 
was Sandy. 

Bur here in En2/and they are made for the moſt part 
of a yellowiſh colourcd far Earth ſomewhat Rediſh; ;, 


And they are made of ſeveral ſorts and ſizes. 
I Holland they make ſmall ones, being abour 'Six 


Inches long, Three Inches Broad, and One Inch 
in thickneſs. | 

Which ſort of Bricks, is commonly uſed here -in 
Eng/and, to Pave Yards or Stables withal ; and they 
make a good Payement, and are very Durable, and 
being laid edge ways -looks handſomly, eſpecially if 
laid Herring-bone faſhion. 


They are alſo uſed in Soap-boilers Fats, and in making 
5h of Ciſterns. 

"| * HE Common Bricks that-are made here in Eng- 
. land, are Nine Inches in Length, Four Inches and 

: inBreadth, and Two and an half in Thickneſs ; and 

fomertimes Three Inches thick. 


Moft Counties in England afford Earth for the making of 
Bricks. | 

UT the beſt Earth that we have in E£mg/and for 

making of Bricks, is in-the County of Xent, front 


whence we. have moſt of the Bricks which are _ 
an 
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and Hewed for the Ornaments of the chicf Fronts in 
the City of Loydon: The Ornamental part of which 
Fronts, are done with the Reddeſt Bricks they can 
pick from among them ; and the Rough or Plain Work, 
is done with the Grey Fentiſh Bricks; allo thoſe Grey 
Kentiſh Bricks are uſed in making of Ciſterns to hold 
Water, and Horſe-Ponds, and alto Fats for Soap-Boi- 
lers; and I am of the Opinion, that no time will Im- 
pair or decay thoſe Grey Kentiſh Bricks : But, as Pliny 
lays, ( ſpeaking of Bricks, ) that they will laſt to 
Ercernity. 

There are alſo in moſt Counties of England, Bricks 
made for the Paving of Floors of Rooms, Cellars, .Dary- 
houſes, Sc. which are made of a ſtonger fort of Earth, 
than the Common Bricks for Building, the Earth be- 
ing a kind of C/ay, and in ſome Countries are called 
Clay Bricks, which are dearer than the Ordinary Bricks 
by about Six Shillings in a Thouſand. 

Likewiſe in ſeveral Counties, but chiefly in Surrey, 
are made Paying Tiles of Three ſeveral Magnitudes ; 
the largeſt ſort being Twelve Inches long, and Twelve 
broad, and one Inch: and an half in Thickneſs. 

The Second fort are Ten Inches long, and Ten In- 
ches Broad, and one Inch and-a Quarter thick. 

The Third fort are Eight Inches long, Eight Broad, 
and one Inch thick. 

Either of which ſorts being Polliſhed or rubbed with 
ſharp Sand on the Surface, andthe joints made exactiy 
ſquare, and the ſides equal, by hewing them with a 
Brick Ax, and rubbing them on a rubbing Stone with 
ſharp Sand, makes an Excellent Pavement and plcafing 
to the Eye, eſpecially when laid Arris ways. 

Having thus deſcribed the ſeveral forts of Bricks, 
and alſo Paving Tiles, we come in the next place to 
Treat of 7iles, made and uſed in the Covering of Roofs 
of Houſes, both Publick and Particular, of which are 

Four ſorts or Kinds. B 2 The 
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' * TheFirſt ſort are called Plain 7iles,, being-made of a- 
ſtrong ſort of Earth like Clay ; - and arc, or ſhould be 
Ten Inches and an half in' Length, in Breadth Six In- 
ches and a Quarter, and in Thickneſs Three quar- 
ters of an Inch. 

The ſecond fort are Gutter or Hip Tiles, which are 
uſed ſometimes -for Yallies and Hips of Rooffs, altho' 
' here at London, the Yalies are commonly Tiled with 
Plain Tiles, and the Hips with Ridge, or ( as ſome call 
thenr) Roof Tiles : Theſe. Gutter Tiles are in Length 
Ten Inches and an half, with convenient Breadth and 
Fhickneſs accordingly, and are made Circular or hol- 
low, and wider at one end than. at the other. 

The third ſort are Ridge or Roof 7:4es, being in length 
Thirteen Inches, and made Circular breadthways like 
an half Cylinder, whoſe Diameter is about ten Inches, 
or more, and abour half an Inch-and half a quarter in 
thickneſs : Theſe are laid upon the upper part, or ridge 
of the Roof, and alfo on the Hips. . 

The Fourth fort arc Pax-Tiles, being about thirteen 
Inches long, with a Nob or Button to hang on the 
Laths, and are made hollow or circular breadthways, 
being eight Inches in breadth, and about half an Inch 
in thickneſs, or ſomewhat more. The beſt ſort of theſe 
are brought from Ho/land into England, and are cal- 
led Flemmiſh Pan-Tiles, we having ſuch Tiles madc 
here in Eng/and, but not ſo good : Which Flemmiſh 
Tiles are ſometimes glazed, and are of a Lead, or blew- 
Hh colour, and. being glazed they are very durable and 
handſom. 

Havipg done with the Deſcription of 73/es, for the 
Covering of Roofs, we come in the next place to treat 
of Morter, and firſt of Lime, being the chief Material 
of which the Morter is made, for the Cementing 
or Joining of 7iles, as well as Bricks together, we will 
Treat of it it the firſt place. ; 
0 
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, Of Lime. _ 
Here are two forts, one made of Stone, which is: 
the ſtrongeſt, and the other of Chalk, both: 
ſorts being burat in a Xe. | 

The.Lime that is made of toft Stone or Chalk is uſe- 
ful for Plaſtering of Seelings and Walls within Doors, 
or on the inſides of Houſes ; and that made of hardStone, - 
is fir for StruCtures or Buildings, and Plaſtering with- 
out Doors, or on the out fide of Buildings that lies in 
the Weather ; and thar which' is made of greaſy 
clammy Stone, is ſtronger than that made of lean poor 
ſtone; and that which is made of ſpongy ſtone, is 
lighter than that made of firm and cloſe ſtone ; that is 
again more Commodious for Plaſtering, this for Buil- 
ding. 

Alſo. very good . Lime may be made of Mill-ſtone, 
not courſe and Sandy, but fine and Greaſy. 

Likewiſe ofall kinds of Flints ( but they are hard 
to burn except in a Reverbratory Kiln ) except thoſe thar” 
are roled in the Water, becauſe a great part of its in- 
creaſe goes away by a kind of Glaſs. 

But the Shells of Fiſh, as of Cockles, Oyſters, &c. 
arc good to burn for Lime. | 

And the Fire .in Lime burnt, Aſſwages not, but lies 
hid, fo that it appears to be cold, but Water excites it: 
again, whereby ir Slacks and crumbles into fine powder. 

Lime alſo is uſeful in divers things, for 'tis uſeful in 
Oyles and Wines, and good to Manure Land with; 
ſome ſeaſon new Wine with it, mittigating the unplea- 
ſanrneſs of the Wine therewith 

Morcover quick fX- caſt into an Arched 
Vault, and Water throwt.upon it, conſumes dead Bo- 
dies pur thercin. | 

Alſo Diers and Tanners, and likewiſe Phyficians, uſe 
it, but they chooſe the neweſt, ro wir, that which is 
i3 
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is newly drawn out of the X;/n, and not flack'd with 
Water or Air. * 

It-will burn fo Vehemently, that it makes cruſts, 
and will fire Boards or Timber againſt which it lies ; 
bur being flackt for ſometime, it burns no more, yer 
it warms and dries, and diſlolves Fleſh; and being 
waſhed three or Four times, it Bites or Eats not, but 
drics quick1y. 

Lime mixt with Sand is much uſed in Buildings, 
and J/7truvius ſays, that you may put three parts of 
Sand that is digged ( or pit Sand ) and one part of Lime 
to make Morter ; bur if the Sand be taken out of a 
River, or out- of the Sea, then two parts thereof, and 
one of Lime; asalſo to River or Sea Sand, if you put 
a third part of Powder of 7iles or Bricks, ( to wit, 
Tile, or Brick duſt ) it works the better. 

ButY7travizs his Proportion of Sand ſeems roo much, 
altho' he ſhould mean the Lime before it is lacked, 
for one Buſhel of Lime before it is ſlack'd, will be Five 
Pecks aftcr 'tis ſlack'd. 

Here at London, where for the moſt part our Lime is 
made of Cha/k, we put about Thirty Six Buſhels of 
Pir Sand, to Twenty Five Buſhels of Quick-Lime, that 
iS about one Buſhel and half of Sand, to one Buſhel of 
Lime. , 

And Lime mixt with Sand, and made into. Morter, 
if it lie in an heap two or Three Years before 'tis 
uſed, it will be the ſtronger and "better, and the rea- 
ſon of ſo many inſufficient Bujldings, is the uſing of the 
Morter, as ſoon as 'tis made, as Agricola faith, 

Morcover there is other Morter uſed in making of 
Water-courſes, Ciſterns, Fiſh-ponds, &c. which is very 
hard and durable, as may be ſeen at Rome, at this: 
day, which is called Maltha, from a kind of Bitumen 
Dug there ; for as _ they build moſt firm Walls thereof 
naturally, ſo they ule it in making of Ciſterns to hold 

Water 
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Water, and all. manner of Water-works; and alſo in 
finiſhing or Plaſtering of Fronts to repreſent Stone, 

And I find two kinds of Artifices uſed by the An- 
tients, both of which is Compounded of Lime and 
Flogs-zreaſe, but to one is added the Juice of Figs, and 
to the other Liquid Fitch; and the Lumps of Lime 
arc firſt wet or Slack'd with Wine, then Pounded or 
bear with Z7gs-greaſe, and Juice of Figs, or with the 
ſame and Pitch; that which hath Pztzch 1n it, is blacker 
and cafily Diſtinguiſhed from the other by its Colour, 
and that which is Plaſtercd with this Tarrace, is dohc 
qycr with Linſeed Oil. | 

Metaliſts uſe a kind of Tarrace in their Veſlels for 
fining of Metrals, that the melted Mettle run not out ;. 
for as the Moderns reſtrain Water, and contain it, fo 
the Antients, this liquid Metctal, . and 'tis compoutided 
or made of Quick-Lime and. Ox Blood, the Lime being 
bear ro Powder and ſifted, and then mixt with the 

Blood and beat with a Beater. | 

But their Cement differs from both the Ma/thas in 

Compoſition and uſe, for 'tis made of Duſt or Powder 
of Marble, and Glew made of Bull or Ox Leather, and 
with this they glew picces of Marble or Stones to- 
gether. | Fi 

In later times, two kinds. of Cement are 'in noſe, in- 
both which they uſe the Powder of Marble, or othiet 

Stone, to one is added the Whites of Eggs, to the” 0- 
ther is added Pitch; . ro theſe ſome' add other things, 
as the Grayers of Gems, they make it.of 7;/e Duſt and 
Pitch. re $ hy 

Another Material which Bricklayers uſe are' Laths, 
which are made of heart of Oat, for out fide'Work, as 

Tiling and Plaſtering; and of Fir for infide Plaſtering 

and Pantile Lathing ; their wſual, tengrhs being 5 Foor, 

and 4 Foot, and ſometimes lohger or ſhorter ; their 

Breadth ſometimes 2 Inches, and one Tnelrand an Rath | 
22 4 a 
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the thickneſs about & of an Inch or thicker: But for 


Pantiling, the Laths, are about Ten Foot long, one 
Inch and half Broad, and half an Inch or more thick. 

Another Marerial is Nails, of which they uſe three 
Jorts, one is called Feparation or Lath Nails, which 
are uſed for plain Tile Lathing, and outſide and in- 
fide Lathing forPlaſtring ; another ſort are four Penny, 
and Six Penny Nails, uſed for Pantile Lathing ; and 
a third ſort are great Nails for Scaffolding. 

Moreover they uſe 7ile-Pirs, which arc ſometimes 
made of Oak, and ſometimes of Fir, which they drive 


into holes that are made in the Plain 7;les ro hang 


them upon their Lathing. 

They alſo put Ox or Cow Hair into the Mortar which 
they uſe for Plaſtering, being called Lime-and Hair, 
which Hair keeps the Mortar from Cracking or Chap- 
ing, and makes it hold or bind together. 

And whereas they make uſe of the ſharpeſt Sand 
they can get ( that being beſt) for Morter, to lay 
Bricks and Tiles in; ſo they chooſe a fat Loamy or 
Greaſy Sand for Inſide Plaſtering, by reaſon it ſticks 
rogether, and is not fo ſubject ro fall aſſunder when 
they lay it on Scelings or Walls. 

_ Having given you an account of the ſeveral Mate- 


rials that are uſed in Bricklayers Work, we ſhall in the 


next place Treat of their Tools and rheir uſes, which 
arc as follows. 


Tools uſed in Brick Work. 


T. Brick Trowel to take up the Morter with, and 

to ſpread it on the Bricks, with which alſo 
they cut the Bricks to ſuch lengths as they have occa- 
ſion, and alfo ſtop the joints. 

2.: A Brick 4x, with which they cut Bricks to whar 
ſhape they pleaſe, as fome for Arches borh ſtreighr 
and Circrar, others for the mouldings of Architeure, 
as. Archytraye Friez and Cornice. 3 A 
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| 3- A Sawe made of Tinn, to fawe the Bricks which 
they cut. 

4 -A Rat-fore, which is round, and is about four- 
teen Inchcs diameter, and ſometimes more or {cs at 
picaſure, on which they rub the Bricks which they cur 
wto {cycral ſhapes, and alto others which they cur nor, 
being call d Kul bed Returns, and Rubbed [leaders and 
Strerchers, 

A $qaare, to try the bed of the Brick, ( viz. that ſide 
which lies in the Morter ) with the ſuperficies or face 
of the Brick, to make the Brick ſquare, or at ReQ-an- 
gles one ſide with the other, winch is done by rubing 
ir on the Rub-ſtone till it exatly anſwers, or fits to 
the Squarc. 

6. A Beve/, by which they cut the underſides of 
the Bricks, of Arches ſtrcight or circular, ro ſuch ob- 
lique Angles as the Arches require, and alſo for 0- 
ther Uies., 

7. A Small Trannel of Tron, or a large Nail ground'd 
to a ſharp point, with which they mark the Brick, ci- 
ther from a Square or Bevel, or a Mould made of thin 
Wainlcot, or Paliboard, to dire them in the cutting 
thereof, 

8. Some uſe a float Store, with which they rub the 
moulding of the Brick, after they have cur it with the 
Ax, pretty near to the Pattern deſcribed on the Brick, 
by the 7ranne! from the Wainſcot, or Paſtboard Mould, 
that ſo they may make the Brick exactly to antwer 
ro the Pattern or Mould. Others ute no Store at all, 
bur cut the Brick exattiy to the Pattern with their 
Brick-Ax, leaving the Ax firoaks to be fcen on the 
Brick, which, if they be ſ{treight and parallel one to 
anggher, look very prettily, and is the eructt way of 
Wggking ; bur them they muit rake care, to Ax the 
Brick off, with an Ax that is exactly ſtreight on the 
edge, that the moulding in the Brick be ncither round 

C nar 
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nor hollow, from ſide to ſide of a Header, or from end 
to end of a Stretcher, 

9. A Little Ruler, about 12 Inches in length, and x 
Inch and + broad, which they lay on the Brick to draw 
ſtreight Lines by, with the Tramnel or Nail. 

10. A Banker, to cut the Bricks upon, which is a 
piece of Timber about fix foot long, or more, accor- 
ding to the number of thoſe who are. to work at it, 
and 9 or 10 Inches {quare, which mult be laid on two 
Picrs of Brick, or fixt on Bearers of Timber abour three 
foot high from the Floor, on which they itand ro work. 

11. They work up a Pier of Brick-work, about the 
ſame height to lay their R»bbing-Stone upon, which 
mult be laid in Morter that it may lye faſt. 

12. A Grinding-Stone, to ſharpen their Axes, Ham- 
. mers, Trowels, &c. upon. | 

13. A Pair of Line Pins. of Iron, with a length of 
Line on them'about ſixty feet in length, to lay each 
Row, or Courſe of Bricks, level on the Bed, and ſtrejght 
on the Surface by, a Line ſeldom holding to ſtrein, or 
draw ſtreight in length, aboye 5o or 60 fect. 

14. A Plumb Rule about 4 foot long, with a Line 
and Plummet of Lead, to carry their Work upright, or 
perpendicular. withal. 

15. A Level, about 10 or 12 foot long, to ſetour 
their Foundations level, or parallel ro the Horizon, and 
alſo ro try whether the Walls of the Building, or Jambs 
of Chimneys, be carried leyel, as they raiſe the Work, 
chat ſo they may bring up all their Brick- work to an 
exact horizontal height, at the laying on of ever floor 
of Carpentry. 

16. A Large Square, to ſet their Walls at reQangles, 
which may alſo be done without a Square, by ſetting 
6 foot from the angle one way, and 8 foot the other 
way, then if the Diagonal line, or Hypotenuſe, be ex- 
xtly 10 feet, rhe angle is a rectangle : If nor, yo 
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muſt ſet the Wall that is to be at rectangles to the 0- 
ther, either this or that way, till the two meaſures of 
6 and 8 feet anſ\ver exactly to 10 fect. 

17. A T7en Foot and a Five Foot Rod, as alſo a Tw2 
Foot Rule, to take and lay down Lengths, and Breadrhs, 
and Heights, 

18. A Jointing Rule, about 10 foot long, and about 
4 Inches broad, whereby to xun the long Joints of the 
Brick-work. "i. 

I9. A Jointer of Iron, with which, and the*forcſaid, 
Rule, they joint the long Joints, and alfo the Cro/s 
Foints, theſe being done with the Jointer without the 
Rate, 

20. Compaſſes, to deſcribe the ſeveral Mouldings on 
Wainſcot or Paſtboard. 

21. A//:mmer, to cut Holes in Brick-work, and drive 
Nails for Scarfolding. 

22. A Rammer, to Ramm the Foundations. 

23. A Crow of [ron, to dig through a Wall, and alſo 
a Pick-Ax. 

The Manner and Shapes of the forcſaid 7oo!s, you may 
ſce in Plate 1. and the Name of cach Too! in the Page 
next the Plate wherein they are delineated. 


The Names and Uſes of Tools relating to T yling. 


I. Lathing Flammer, to nail on the Laths wichal, 
with two Gauge Stroaks ( for Lathing for 7y- 
ling ) cut upon the handle of it, -one at 7 Inches from 
the head, and the other at 7 Inches and an half ; ſome 
indeed Lath at $ Inches, but that is too wide, occaſion- 
ing Rainings in. 
2. A Lathing Staff of Iron, in the form of a Croſs, to 
ſtay the croſs Laths while they are nailed to the long 
Laths, and alſo to clinch the Nails. 
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3- A Tyling Trowel, totake up the Morter and lay ir 
on the Tiles, it being longer and narrower than a Brick- 
Trowe/, altho' fora ſhift many times they uſe a Brict- 
Zrowel! to Tyle witlral, when they have not a 7yling- 
Travel. 

A Bofjſe, made-of Weed, with an Tron Hook, to 
hang on the Laths, or on a Ladder, in whiclr the La- 
bourcr puts the Morter which the-T yler uſes. 

5. A Striker, which is only a piece of Lath abour 
10 Inches long, with which they {trike, or cut off che. 
Mortcr at the britches of the Tiles. 

6..  Breome, to {weep-the Tyling after tis ſtrooke. 


Of the Names and Uſes of Tools relating 
to Flaſtcring. 


I, Lathins Hammer, being the ſame as before in 

Tyling, with which the Laths are nailed on 
with its head, and with its Edge they cut them to any 
length, and likewiſe cut oft any part of a Quarter, or 
Joylt, that ſticks further out than the reſt; 

2. A Laying Trowel, to lay the Lime and Hair with- 
all upon the Laths, it being larger than a Brick Trowel, 
and faitned to its handle in a dittcrent manner from the 
Brick Trowel. 

3. A Hawke, made of Wood about the bignels of x 
ſquare Trencher, with a handle ro hold it by, wicreon 
che Lime and Hair being pur, they take from it mor? 
or leſs as they. picale. 

4. A Setting Trowel, being. leſs than the Laying 
Trowel, with which they finiſh the Plaſtering when ir. 
i5-a/molt” dry, cicher by Trowelling and brithing is c- 
ver with fair Water, or elle by laying a thin Cor of 
fine Stuft made of clean Lime, and mixt with Hair with-- 
2ut any Sand, and jetting.it, that is to ſay, Trowelling 
and briſhing it. | 5. A. 
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5. A ſmall Pointing Trowe!, to go into ſharp Angles. 

6. Briſhes, of three ſorts, viz. A Stick Briſh, a Koxnd 
Brijh, and a Penci/, With theſe Briſhes, they wet ol] 
Walls before they mend them, and alto briſh over their 
new Plaſtering when they ſer, or finiſh ir, and morcovec 
white and (ze their Plaſtering with them. The Penci/, 
or Drawing Tool, is uſed in blacking the bottoms, or 
lower parts of Rooms, &c. 

7. Floats, made of Wood, with handlcs to them; 
which they ſometimes ule to float Seelings or Walls 
with, when they are minded to make their Plaſtering 
very ſtreight and even, theſe Floats being tome larger, 
and ſome leſſer, than the Laying Trowels : Likewile. 
they uſe Floats made to fir to Mouldings, for the fin- 
iſhing of ſeveral ſorts of Mouldings with finiſhing Mor- 
ter to repreſent.Stone, ſuch.as Corrices,. Facias, Archy- 
traves, &c. | 

The finiſhing Morter to repreſent Stone, ſhould be 
made of the ſtrongeſt Lime, and the ſharpeſt Sand you 
can get, which Sand muſt be waſhed in a large Tub, 
very. well, till no Scum or Filth ariſe in the Water, 
when.you ſtir it abour, which ſometimes will require 
to have clean Warer 5 or 6 times, when the Sand is 
ſomewhat foul; and-it requires a greater Proportion 
of Sand than the >rdirary Morter, becauiz ir mult be. 
extreamiy beaten, which. will break all the Knots of 
Liwe, and by that means it will require more Sand. 

8. Streight Rales, of ſeveral lengths, to lay Quines 
ſtreighr by, and alſo to try wherher the Plattertn;z be. 
laid true and ſtreight, by applying the Rules:to their 
York, ; \ 

9. A Pale, to hold IVater or [Whitewaſh, cc [Flite and 
S126, 

10. Some uſe a Budget or Pocket to hang by their: 
fades, ro pur their Mazles in when they Lath, and others 
Tuck and rye up theic A4prozs, and pur the. Naztes 
thercin;. Havinp.. 
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Having given you a Deſcription of the ſeveral 7ools 
and uſes, there arc ſome things yet remaining, which 
though they cannor be properly called 7eo/s, yet they 
are Uicy/ls, without which rhey cannot weil perform 
their Work, 


And they are. 


1. | Adders, of ſeveral lengths, as Standard-Ladders, 
two Story, and one Story Ladders, &c. 

2. Fir Poles, of feycral lengths for Standards and Led- 
gers for Scaffo/ding. 

3- Putlogs, which are pieces of Timber, or ſhort 
Poles, about 7 Foot long, which lics from the 'Led- 
gers into their Brickwork, to bear the Boards they ſtand 
.on to Work, and to lay Bricks and Morter upon. 

4. Fir Boards, about 10 Foot long, and any Breadth, 
but commonly about a Foot broad, becauſe for the moſt 
part, four of them in breadth, makes the breadth of 
the Scaffold : Which Boards ought to be one Inch and 
z or two Inches in thickneſs, altho* commonly they 
make uſe of fome, which are not above one Inch thick, 
which are ſomerimes ſubject to break, eſpecially when 
the Patlogs lye far aſunder from one another. 

5. Chords, which ſhould be well Pirched to preſerve 
them from the weather, and from avs ; with which 
they faſten the Ledgers to the Standards, or upright 
Poles. 

6. Sieves, of ſeveral ſorts, ſome larger, others leſler, 
ſome finer, others courſer, to ſift the Lime and Sand 
withall, before they wet it into Aorzer or Lime and 
Hair. | 
-, A Loame-hook, Beater, Shovel, Pick-Ax, Basket 
and Zed, which commonly venag to Bricklaiers La- 
tourers, and may be called the Latourers Tools, 


8. A 
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8. ASkreen made of Boards and Wyer, which per- 
forms the Office of a Sieve, and with which one 
Man will Skreen as much Lime, mixt with Sand or 
Rubiſh, as two Men can with a Sieve. 

9. Boards or Tubs, to put the Morter in. 

And except my memory fails me, theſe are all, or 
the moſt uſual Tools.and. Utenſils, which they make 
uſe of. 

Having now given you an account of their ſeycral 
Marterials, rogether with their neceſſary Tools and 
Utenſils ; we ſhall proceed in the next place to Treat 
of their Mcthod of working, which is Various, ſome 
working after a better Method, and more conciſely 
than others, 


And Firſt of Foundations. 


* | TIS uſual, and alſo very convenient, for any 

F perſon before he begins to Erect a Building, to 
have Deſigns or Draughts drawn upon Paper orVellum, 
and alſo if it be a large Building, to have a Model of ir 
made in Wainſcot; in which Deſigns and Model, the 
Ground Plat or Ichnography of each Floor or Story, 
is Delincared and repreſented : As alſo the faſhion and 
form of cach Front, rogether with the Windows, Doors, 
and Ornaments, if they intend any, to wit, Facias, 
Ruſtick (Quines, Architraves, Friezes and Cornices, are 
to be ſhewn in the Draughts or Deſigns of the Uprights 
or Orthographyes. 

If more Fronts than one be ſhewn Perſpetively in 
one Draught, then 'tis called Scexography, which is not: 
calily underſtood, except by thoſe who underſtand the 
Rules of Perſpett ive. 

Therefore it will be more Inte!ligible to the ſeveral . 
Workmen, to have a Draught of eacl: Front in a Pa- 
per 
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per by itſelf, andalſo to have a Draught of the Ground- 
Plat or Ichnography of every ſtory, in a Paper by it ſelf; 
becauſe many, tUmes the Conveniences, or Contrivances 
in one Story, dikers from thoſe in another, cithcr in 
bigneſs of Chimneys, or diviſion of the Rooms, ſome 
being larger in one Story than another, and ſometimes 
having more Chimnics in .one Story than in ano- 
ther, Ols Wk. 

All whick things being well conſidered, and drawn 
on Papers, or a Model made thereof, bcfore the Build- 
ing is begun, there will be no need of Alterations, or 
Tearing and pulling rhe Building to pieces after it is 
begun ; for beſides the hindratice of the Procedure of 
the Work, it makes the Building lame and Deficient, 
nothing being ſo well done, when 'tis put up, and pul- 
led down, and ſet up again, as if it were well done at 
firſt. 

Beſides it makes the Workmen uncaſy, to ſee their 
Work, in which they have raken a great deal of pains, 
and uſed a great deal of Art, to be pull'd to pieces. 

The drawing of Draughts is moſt commonly the 
work of a Surveyor, although there be many Maſter 
Workmen that will contrive a Building, and draw the 
Deſigns thereof, as well, and as curioutly, as moſt Sur- 
veyors : Yea, ſome of them will do ir better than 
ſome Surveyors ; eſpecially thoſe Workmen who un- 
derſtand the Theorick part of Building, as well as the 
Practick. 
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MECHANICK EXERCISES: 
| OR, | 


"The. Doctrme of Handy-Works. 


——_ 


And now Concerning the Foundations. 


\ Frer the Cellars are dug, if there are to be any, 


or, if none, after the Trenches are dug, in which 
the Walls arc to ſtand ; the Maſter-Bricklayer, 
or elſe his Foreman ( which ought to be an ingenious 
Workman ) muſt in the firſt place try all the Founda- 
tions, in ſeycral places, with an Iron Croe, and Ram- 
mer, or; indeed, with a Borer ( ſuch as Well-diggers 
uſe, to try 'what Ground they have to produce Water ) 
to ſee whether the Foundations arc all ſound, and fit to 
bear the Weight which is to: be ſer-upon them. If he 
find any part of the Foundations defective, he oughr 
to dig it deeper till he comes to firm ground ; or if it 
proves to be looſe, or made Ground to a great depth, 
' then he muſt take care to make it good and ſufficient 
to carry its Weight by Art, which may be done ſeye: 
ral ways. | 
Firſt, Tf the Foundation be hot very lodſe, and inſuf- 
ficient, it may be made good, by ramming in great 
Stones with a heayy Rammer, the Stones being pla- 
 ced cloſe together, and about a foot wider on each 
ſide of the Trench than the width of the Wail is to be; 
becauſe all Walls ought to have a Baſis, or footing, at 
leaſt 4 Inches on a fide broader than the thickneſs of 
the Wall ; which Stones being well rammed, and the 


Baſis being 8 Inches more in breadth than the thick. - 
D nels 
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neſs of the Wall, and this 8 Inches being ſet oft, abour 
one Inch, or one Inch and an half ar a time on both 
ſides ( that ſo the middle of the Wall may ſtand on 
the middle of the Baſis y may make the Foundation 
good, and able to bear irs Burden. 


Burt if the Ferndation be ſomewhat worſe than as. a»... 


forefaid, then he muſt ger $20 pieces of Oak, whoſe 


length muſt be the breadth of the Trench, or about. 


two foot longer than the breadth of the Wall, which 
mult be laid croſs the Foundation about two foot aſun- 
dcr, and being well rammed down, lay long Planks 
upon them, which planking nced not be the length 
of, the.croſs pieces, but only 4 Inches of a ſide wider 


than .the Baſis, or footing of the Wall is to be, and . 


pin'd or ſpiked down to the picces of Oak on which 
they 1ye. | 

But if the Foundations be ſo bad that this will not 
do, then he muſt provide goocPiles made of Heart of 
Oak, of ſuch a length as will reach good ground, whoſe 
Diameter muſt be about 7+ part of their length, which 
muſt be drove or forced down with. a Commander, or 
an Engin for that purpoſe, and.then lay long Planks 
upon them, and ſpike or pinn the Planks to them, 
and the cloſer together that rheſe Piles are drove the 
better it will be. 

Moreover, if the Foundation be” faulty but in here 
and there a place, and there be' good Ground in the 0- 
ther parts of it, you. may turn Arches over thoſe in- 
ſufficient places, which: will diſcharge and. take off the 
weight from the looſe places. | 

And when you make theſe Arches to ſhun the dif- 


ficulry of the Earth, and to fave the charge of Ex- .- 


pence, they muſt be made of Bricks and Morter that 
are very good, and be well wrought, that they do nei- 
ther ſertle, nor give Way. 


- 


You -: 
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You may obſerve for the greater ſtrength of theſe 
Arches, or Diſcharges, to make them higher than a 
Semicircle, or half round, if the Work will admit of 
: it, and to make the ſame, of Portions of Arches : As 
in P/ate 3. Fig. 4. you may ſee, they are deſcribed 
| from an Equilateral Triangle ; that is to ſay, ſuppoſing 
the breadth of the Arch between the Piers to be 4 B; 
* with this width, and from the points 4 and B, make 
the two Portions of the Arches 4 C and B C; this ri- 
ſing ſo high, adds great ſtrength to the Arches to re- 
ſiſt, or carry rhe Weight which they are to bear. 

The ancient Archite&t Leon Baptiſta Allert adviſes, 
when the Earth on which we would make Pillars or 
Piers is of equal refiſtance, that is to ſay, not good, 
to turn Arches inverſed, or upſide down, and ſays, by 
this mcans one Pillar ſhall bear no morc weight than 
another, when the Earth that is underncath is not fo 
ſtrong, or that it bears more than another part ; which 
he doth thus. 

Having wrought up the Pillars, or Piers, as high as 
is neceſlary from the Foundation, make from thele Piers 
inverſe Arches, as 4 BC in Plate 3. Fiz. 5. whole 
Joints tend to the Center D. 

By this conſtruction he pretends for Example, that 
if the Picr F hath a worſe Foundation, or hath a grea- 
ter Weight, thar is to fay, is more charged than the 
other Þicrs, this charge, or weight, will be ſtopped, or 
ſtayed by the Inverle Arches 4 B C\,-F H F#, becauſe 
the Earth which is under theſe Arches keeps the Piers 
in the ſame height, thar is to ſay, that they ſhall nor 
ſink. 

But he muſt alſo ſuppoſe that this Earth is as firm 
as that of the Foundation of the Picrs, or art leaſt ir 
muſt be made ſo. 

The Ingenious Surveyor Mr. Hcoke, now living at 
.the Writing hercof, made uſe of this Artifice, as 1 am 
D 2 inform, 
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informed; in building the Lord Montague's brave houſe 
in B/oomsberry, in the County of Middleſex, and where 
he-was then Surveyor. 

The Foundations being all made firm, and levelled, 
the Maſter-Bricklayer, or. his Foreman, mult take care 
to ſee all the Fowdations ſer truly our, according to 
the deſign of the Ground-Plar, or Cellar-floor, and that 
all his Walls be -made of the ſame thickneſs as they 
are in the Deſign ; which is very difficult to do, to 
wit, to'take the true thickneſs of the Walls from a De- 
fign that is drawn to a ſmall Scale, becauſe the breadth 
ot.che Points.of the Compaſlics will vary ſomewhat ; 
therefore 'tis adviſable for-him that draws the Draught, 
ro ſet the Dimenſions in Figures to cach Wall, Chim- 
ney, Window, &c. and then the Workman cannot ſo ca- 
fily make a Millake. 

And becauſe the well-working and bonding of Brick» 
Walls conduces very much to their ſtrength, I will 
here add ſome neceſſary Rules to be obſerved in the 
laying of Bricks, to make the Walls ſtrong and du- 
rable. 

1. That the Morter be: made of -well burnt good 
Lime, and ſharp Sand, and that it have a due-propor- 
tion of Sand, that is to ſay, if it be very ſharp, a Lead 
of. Land, being about 36 Buſhels, is 1ufficient for an 
Hundred of Lime, being 25 Buſhels, or an hundred 
Pecks, ( for I imagine that the word Hundred of Lime 
is uſed, becauſs it contains an hundred Pecks, and that 
in old Time they uſed to ſell it by the Peck, but now 
by the Buſhel, ) to wit, to.one Buſhel of Quick Lime; 
a Buſhel and half of Sand. 

But if the Sand be nor very ſharp; then you may 
put a greater .quantity of Sand, for Morter which hatit 
irs.due proportion of Sand, is ſtronger than that which 
hath leſs Sand in it, altho'. ſome think otherwiſe. . 


24ty, 
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24ly, When you ſlack the Lime, take cate to wet 
it every where a little, but do nor over-wet it, and 
cover with Sand every laying, or bed of Lime, being 
about a Buſhel at'a time” as you ſlack it up, that 1o 
the Steam, or Spirit of the Lime, may be kept in, aad 
not flee away, but mix it ſelf with the Sand, which 
will make the Morter much ſtronger, than if you ſlack 
all your Lime firſt, and throw on your Sand altogerhe* 
at laſt; as ſome-uſe to do. ' | 

34ly, That you bear all your Morter with a Beatc? 
three or four times over before you uſe ir, for there- 
by you break all the Knots of Lime that go through 
the Sieve, and incorporate the Sand and Lime well rc- 
zether, and the Air which the Beatcr forces into the- 
Morter at every ſtroak, conduces very much to the 
ſtrength thercof. 

If I might adviſe any one thar” is minded to "build 
well, or uſe ſtrong Morter for Repairs, I would have 
them bearthe Morter well, and ler ir lic 2 or 3, Days, 
and then bear it well again when 'tis to be uſed: 

4thly, If you lay bricks in hot dry Wheather, and 
it be ſome ſmall piece of Work that you 'would have 
very {trong, dip every Brick you lay, all over in a Palc 
of Water, which will make the* Wall muclr ſtronger. 
than if the Bricks were laid” dry : The reafon why I 
mention a ſmall piece of Work is, becauſe 'tis a great 
deal of trouble to wet them for much Work, or a whole 
Building, and beſides it makes'the Workmen's Fingers 
ſore ; to prevent which, they may throw Pales of Wa- 
ter oir the Wall after the Bricks are lay'd, as was donc 
at the Building: of Phyftcians College in Warwick Lane, 
by Order of the Surveyor, which was the aforcfaic! In- 
2enious Mr. Hooke. Tf 1 miſtake not.” 

5thly, Cover all your Walls in the-Summer-time to 
keep them from drying too haſtily, for the Morres dot!s 
aor Cement ſo ſtrongly to the Bricks when it dries ha- 
ſtily, as when ſlowly. 6thlv, - 


-. 
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6:hly, Be ſure to cover them very well-in the Win- 
ter-time, to preſerve them from Rain, Snow and Froſt, 
which laſt is a great Enemy to all kinds of Morter, 
eſpecially to that which hath taken wet ;uſt before 
the Froſt. 

7thly, In working up the Walls of a Building, do 
not work any Wall above 3 foot high betore you work 
up the next adjoining Wall, that 1o you may join them 
rogether, and make good Bond in the work : For 'tis 
an ill Cuſtom among ſome Brick/ayers, to carry,. or 
work up a whole Story of the Party-walls, before 
they work up the Fronts, or other Work adjoining, 
' that ſhould be bonded or work'd up together with 
- them, which occaſions Cracks and Settlings 4n the 
Walls. 

8/hly, Take care that you do-not lay Joint on. Jaint, 
in the middle of the Walls as ſeldom as may be, but 
make bond there as well as on the outſides; for I 
have ſeen ſome, who in Working of a Brick and half 
Wall, have laid the Header on one fide of the Wall, 
upright upon the Header on the other fide of the Wall, 
and fo all along through the whole courle, which in- 
deed neceſſarily follows from the inconſiderare ſetting 
up of the Quine at a. Toothing3 for 'tis common to 
Tooth in the ſtretching courſe 2 Inches with rhe Stret- 
cher only, and the Header on the other fide, to be ſer 
upright upon the Header on this fide, which cauſes 
the Headers to lye Joint in Joint in the middle of the 
Wall, as in Plate 3. Fig. 1. you may lee. 

Whereas if the-Header of one ſide of the Wall, roothed 
as much as the Stretcher. on the other ſide, it would 
be a ſtronger Toothing, and the Joints of the Headers 
of one ſide, would be in the middle of the Headers of 
the courſe they lyc upon of the other ſide, as in Plate 


3. Fig. 2. 
All 
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All that can be faid for this ill Cuſtom of working, 
is this, that the Header will nor well hang 2 Inches 
over the Bricks underneath ir ; I grant it will nor, but 
then it may be made, by having a picce of Fir, or a- 
ny. other Wood of the thickneſs of a Courſe of Bricks, 
and rwo Inches broad, and-lay it on the laſt Toothing... 
Courſe to bear it; or a Bat, put upon the laſt roothing, 
well bear it till the next Q+/e is fer upon it, and then 
the Bat may be-taken away: - 

g9thly, The ſame Inconveniency happens at an up- 
right Q»ize in a Brick and half Wall, where tis 
uſuzl to lay a Clofier next the Header on both fides - 
of the Wall, and in ſo doing 'tis Joint in Joint all the 
length of the Wall, except by chance a three quartern - 
Bar happen to be laid. 

To prevent which Inconveniency, - and to make the 
Wall much ſtronger, lay a Cloſure on one fide, and 
none on the other ſide; but lay a three quarter Bat ar 
the Quine in the ſtretching courſe, and in the Heading 
courſe adjoin anHeader next to the Header at the Quine, 
as you may ſee it done in Plate 3, Fig. 1 and 2. 

Where A and Bin both Figures or Diagrams, repre- 
ſents a Brick and half Wall, having. an upright Quine 
at-A, and a Toothing at B,- and the Prick Lines repre- 
ſents the Courſe of Bricks lay'd upon the other courſe : 
So m Fig. r. the black Lines next you are an heading 
courſe, and the Prick-Lines next you, ſhew a Stretch- 
ing courſe: And on the further fide from you, the - 
black Lines ſhew a ſtretching courſe, -and -the -Prick- 
Lines an Heading courſe. - 

In which Fig. 1. is ſhewn the uſual way of bad Work- 
ing, but in Fg. 2.-is ſhewn the true way it ſhould be 
wrought, to be made firm and ſtrong. .. 

Alſo in Working a two Brick Wall, I would adviſe 
in the Stretching courſes, wherein you lay ſtretching 
on both fides the Wall .next-the Line, fo alſo to-lay 


{tretching, - : 
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Aretching in the middle of the Wall, and Clofiers next 
t9 each {trerching Courle thar lies next the Line, as in 
Fig. 3. of Plate 3. you may ice. 
| where the Diagram or Fig. A B, (ignifies a rwo Brick 
. Wall; A being an upright Quine, and B the Toothing, 
in which, the Black lines repreſent the ſtretching courle, 
and the Prickt Lines.the Heading courſe, that lies upon 
the ſtretching courſe : In a two Brick Wall if you lay 
a clo{ier next the upright Quine on both ſides of the 
Wall, it makes good Bond. | 
107hly, In Summer time uſe your. Morter as ſoft as 
you can, bur in the Winter time pretty ſtiff or hard. 

1 17hly, Tf you Build in the City of London, you muſt 
make all yourWalls of ſuch thickneſſes as theA of Par- 
liament for rebuilding of thefaid Ciry enjoyns, but in 
other places you.may uſe your Diſcretion. 

And becauſe the Act of Parliament may not be in 
every Builders hands, I will cherefqre Incert ſo much 
of it asrelatcs to Brick/ayers Work, to, wit, the Heights 
and number of Stories, and the Thickneſs of Walls of 
the Four ſeveral ſorts of Buildings, which is as. fol- 
lows. 

And be it further Ena&ted, That the ſaid Houſes of 
the Firſt and leaſt ſort of Building Fronting by Streets 
or Lanes, as aforeſaid, ſhall be of two Stories-high, be- 
ſides Cellars and Garrats; That the Cellars thereof 
6 Foot and an half high, if the Springs of Water hinder 
not ; and the Firſt Story be 9 Foot high from the Floor 
to the Sceling ; and the ſecond Story g Foot high from 
the Floor to the Sceling ; that all Walls in Front and 
Recr as high as the fir{t Story, . be of the full thickneſs 
of the length of 2 Bricks, and thence upwards to the 
Garrats of the thickneſs of one Brick and an half; .and 
that the thickneſs of the Garrat Walls on the: back 
part, be left to the Diſcretion of the Builder, ſo that 
.the ſame be not leſs than the length of one Brick ; my 
auo 
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alfo tharthethieknels of the pazry/Walls berwern tlieſe 
(Houſes of the Firſt and leſſer fort of Building,- be orc 
Brick and + as high as the ſaid Garrats, and that rhe 
- *thickneſs of the Party Wall in the Garrat,: be of che 
"Thickneſs. of the length of one Brick, ar the leaſt... +1 

And be ic further enafted, that © the. Houſes of rhe 
ſecond ſort of Building fronting Streets and Lanes of 
"Note, and the River of Thames, ſhall conſiſt of Three 
Stories high, beſides Cellars and Garrars as aforcſaid; 
That rhe Cellars" thereof be-6 Foot and + high, ( if che 
-Springs/hinder- nor ) that che firſt Story contain full 15 
'Foot in height ' from the Floor to the Secling : The ſe- 
cond full 10 Foot: The Third 9 Foot : [That all the 
faid Walls in Front and Rcer, as high as the- firſt 
'Story,' be 2 Bricks and + thick, and from thence up- 
-wards fo the Garrart Floor, of 1 Brick and + thick ; and 
the rhickneſs of the Garrat Walls on the: back 'part be 
left to the diſcretion of the Builder, ſo that the ſame 
be not leſs than- one Brick thick: And alſo that the 
thickneſs of the Parry-walls between every Houſe of 
this ſecond, and larger ſort of Building, be rwo Bricks 
thick as high as the firſt Story, 'and thence upwards 
ro the Garrats, of the thickneſs of x Brick and +. 

Alſo, that the Houſes of the-Third fort of Buildings, 
fronting the- high and-principal Streets, ſhall conſiſt of 
4 Stories high, beſides Cellars and Garrats as afore- 
faid : Thar the firſt Story contain full 10 foot in height 
from the Floor to rhe Sceling ; The Second 10 toot 
and <.; The Third 9 foot ; The Fourth 8 foot and ; : 
Thar all the ſaid Walls in Front and Reer, as high as 
the firſt Story, be of 2 Bricks and + in thickacls, and 
from thence upwards to the Garrat Floor, of the thick- 
neſs of x Brick and 4 : Thar the thicknets of the Gar- 
rat Walls on the back part be lefr' ro the diteretion of 
the Builder, fo as the ſame be'nor leſs than oae Brick : 
And alſo that the Party-walls-b2rween eyery Houſ., 


of 
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of this Thitd and larger fort of Building, be 2 Bricks 
thick as high as the firſt Floor, and thence upwards to 
Garrat Floor, the 1 + Brick in thickneſs. . 

And, Be it further Enafled, That all Houſes of the 
fourth fort of Building, being Manſion Houſes, and of the - 
greateſt bigneſs, not frouting upon any of the Streets or 
Lanes as aforeſaid ; the Number of Stories, and the Height 
thereof, ſhall be left -to the dijcretion of the Builder, ſo 
as he exceeds not 4 Storics. 

Alſo, the ſame Ad enjoins, that no-Timber be laid . 
within 12 Inches of the foreſide of che Chimiiy Jambs ; - 
And that all Joyſts. on the back-of any Chimny be-. 
laid with.a Trimmer, at 6 Inches diſtant from the 
bick : Alſo, That no Timber be laid within the Tun- 
nel of any. Chimny, upon Penalty to the Workmaa - 
fox every Default Ten Shillings, and Ten Shillings - 
every week it continues unreform'd. 

124ly, When you lay any Timber on Brick-work, 
as Torſels for Mantle-Trees ro4ye on, or Lintols over 
Windows, or Templets under Girders, .or any other - 
Timbers; lay them in Loam, which 4s a great pre- 
{ſerver of Timber, for Moxter eats and corrodes the 
Timber : Likewiſe the Joyſt ends, and Girders' which - 
lye in the Walls, muſt be-Loamed all over, to preſerve 
- from the corroding of the Morter. Some Work- 
men pitch the ends of the Timber thar lye in. the . 
Walls to preſerve them from the Moxter. . 


In. the next place you ſhall have the Ground Plat of a 
Building, and-its Explanatuon. - 


of a Building,. which is 25. Feet, both in-the Fronc- - 
.Reer Front; and 4a Feet in the Flank or Depth: -.. 
Thic Front and Reer:Front Walls, are. 2 Bricks and > in 


Ih Plate 4, you havethe Draught of a Ground Plar - 
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+ thickneſs ; The Flank Walls are 2 Bricks-in thickneſs, 
. as you may prove by the Scale of Feet and Inches an- 
- next.to the Deſign. 

You may Imagine this Deſign to be the Ground 
Floor, having no Cellar beneath it: And the height -of 
the Story berween the Floor and the Seeling to be x0 

Foot ; and-becauſe we do ſuppoſe this Building to have 
: Houſes adjoining it on . each ſide, therefore -we have 
drawn theStair-caſe with an open Nuel to give light to 
the Stairs ; -bur if the Houſe had ſtood by ir ſelf, with- 
; out other Houſes adjoyning, then we might have. had 
- tight co the Stairs from the Flank Wall. 


Explanation of the Deſzen. 
: F. 'The Front. 
R. Reer Front. 
.B. Flank Walls. 
A. Piers of Brick. 
'W. Windows of Timber. 
.D. Door-caſes of . Timber, 
*O. Chimneys. 
C. Jambs of. Chimneys. 
H.. Open'Nuecl to.give light to the Stairs. 
+K. Cloſlets. 
L. A Brick and half Wall between the Cloſlers. 
-a. Funnels or Tunnels of Chimneys. 
I 2. 3- 4, &c. Steps of Stairs called Fliers. 
$.9. 10, &c. Steps of Stairs called. Winders. 
e. Timber Partitions. 


"The Scale contains 32 Feet, ' with a Diagonal Line 

-to ſhew the Inches in a Foot: For Example,if you would 
rake of 8 Inches, take the Interval from 8 in the Ho» 

rizontal Line to the Diagonal Line, and that is 8 In- 
ches: From 3-in the Horizontal Line to the Diagonal 

-Line, is 3 Inches, andTo _ the-reſt. | ” 
| 2 
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. Inthe next Plate you have the Orthography, orup- 
right of this groundPlar, and this theExplanation there- 
of, with a Scale of Feet and Inches annext thereto. 


Explanation of Plate: 5. 
A.©The water-Table& | 

B, Firſt- Faſcia. | Q* 
C. Second Faſcia. 12044 
' D. Three plain Courſes of Bricks oyer the Arches: 
E. Cornice. 

. F Chimnies. 

G. Gable-end. 

H. Streight Arches. 

W. Shas Frames. - 

S. Shas lights. 

K. Door-caſe. 

L. Window-Lights over the Door: wn | i 


The Scale of Feet and Inches being the fame; as in | 
the Ground Plat of Plate 4. T heed hor _ſxy'-any thing 
concerning_.it, becauſe I have there ſhewn the uſe of 
it, 

And although TI have in this Deſign, drawn the Faſ- 
cias plain without any mouldings, 'yet ſomerimes-they — 
are made with Mouldings, which ſhew-very neat-and - 
handſ6me; F have therefore in Plate 6. given you a - 
Deſign of a Brick Faſcia, wsought with Mouldings; in : 
which Deſign. 

S. Is-Scima ' reverſa. - carla 208 
O. Joints of Morrtor.. ge 
P.. Plain Courles. 
A." Aſtragal. 
B. Qvolo, or Boltel, reverſed: 
" In'the ſame Plate, you have the deſign of a Brick - 
Cornice, and the Names of tlie Mouldings, are: 
i A*Scima reQa; or Ogee'®* {2 T7 0 
Oc_Joiat. of Morter.: ' © + "t 
[4 = Bz.Scima. < 


o 
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':. B, -Scima reverſa, or Scimatium. 
-.: C; Corona, or Plancheer. 
-i.D. Ovolo; or Boltel. 
E. Cavetto, or 'Caſement. 

In which Cornice, the Corona, or Plancheer, ought 
(according to the Rules of ArchiceRure ) to Sail over, 
or project more ; bur the length of a Brick being bur 
about 8 inches when its head 1s rubbed for hewing, ir 
will not hang, if it Sail over, more rhan is ſhewn in the 
Draught, which is about 3 Inches and an half. Bur if you 
would make it to projet more, then you 'muſt Cement 
pieces to the ends of your bricks for tailing, or to make 
them longer : Of which Cement there is two ſorts, one 
iscalled Cold Cement, and the other is hor, the mak- 
ing, and uſe whereof, we will ſhew towards: the latter 
end. 

To deferibe Meidldings on Wainſcot, or Paſtboard, for 
P atterns, to cut Bricks by. 

There are two ways to-deſcribe the Hollows, and 
rounds of Moulding in Faſcias; or Cornices; one front 
the oxi, or oxigonium, the other from the half round, or 
Semicircle ; that makes the Moulding flatter, this more 
circular; T will ſhew both ways, and then you may 
make-uſe of which yor plcaſe. 

Firſt, we. will deſcribe a Cayetto, or Caſement; bor 
ways. X 
In Pate 7. the Fig. 1. is defcribed from the 9x5, in this 
manner7- Having allowed the projeCture of the Mould- 
tag at the bottom, and' the Fillet at top, draw rhe Line 
a'b,'then with the Compaſſes taking the interval a 5, ' 
phace one point-of rhe Compaſſes in a, and with the 0+ 
ther deſcribe the arch 4, 4; Then with one Foor in 5; 
with the other deſcribe the arch c c, and where theſe 
two arches Interſe@ each other, there is the Center'to 
deſcribe-the Cavettos Then fixing one Foot in the Cen- 
ter, extend rhe- other to-a or þ, and deſcribs the arch, 
ag bs - You;| 
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You may deſcribe.it from a Semicircle thus; In Fig: 
2. having allowed the prepare at bottom, and the Fi 
let at top, as before, draw the Line a 6, biſeR, or mid- 
dle it, as at c, then upon « as a center, with the Inter- 
valc a, or c 6, deſcribe the Semicircle a 4 6, and biſe& 
it in 4, which is the Center to deſcribe the Cavetto, or 
. Caſement by ; then fixing one point of the Compaſſes 
ind, extend the. other. to a or b, and deſcribe the Arch 
ag b. 


'To deſcribe theScuma. ReCta, or Ogee, beth ways. 
Fig.3. is deſcribed by the Oxi in this manner; having 


. allowed the Fillet at top a, f, draw the.Line a b, and 
:biſe@ it, thar is, part it in the middle in e; then with 
your Compaſſes take the Interval e 4, and fixing one 
point in e, with the, other deſcribe the Arch c c, then 
with the ſame Interval, or diſtance, fixing one point in 
b, with the other,deſcribe the Areh 4 4, and where theſe 
two Arches InterſeR, , or cut cach. other, there is the 
Center to deſcribe the round,. or lower oo of the Ogee, 
to wit, eh þ : Then fixing one point of the Compalles 
on the InterſeQion by d, extend the. other to 8, or e, 
and deſcribe the arch e þ +: Then to deſcribe the Hol- 
low, or upper part of the Ogee, take. with your Com- 
paſſes the Diſtance, or Interval e a, and fixing one point 
1n e, with the other deſcribe the arch c c, then keeping 
the Compaſſes, at the ſane diſtance, fix one foot in a, 
and with the other deſcribe the arch d «, interſeting the 
other Arch in g: Then fixing .onc Foot in g, extend 
the other to e,or a, and deſcribe the asch eb a,.which 


compleats the Scima rea, or Ogee. | 


To deſcribe the ſame Ogee by a Semicurcle, Fig, 4. 
x. After you haye allowed the Fillet a f,.draw the 


' Line a 6. 


_>. Biſet 
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2. Biſe the Line in s. 
3- Biſets band 5 a, as at cc. 
4-, On the Center c. with the Interval c a, deſcribe 
the Semicircle s d a. 
5. Middle it, as at gd. 
6. Fixing one point in 4. extend the other to a or 5, 
and deſcribe the Arch a þ 5s. | 
7.. On the Center c, with-the diſtance c þ, deſcribe - 
the Semicircle b d s. 
8. Middle it, as at.” 
9. Fix one Foot ind; andextend the other to 6 or's. 
ro. Deſcribe the arch h s, which compleats the Sc7- 
ma rea, or Ogee; and after either of theſe ways, which - 
you like beſt, you may deſcribe any other Moulding. - 
And becauſe many timesBritk/ayers make Archytrave 
Jambs and Arthes, abour Windows and Door-caſes-in 2 
Front, I will therefore delineat an Archytrave to be 
cut in the length of a Bricks which is moſt uſual, al-- 
though you may make your! Archyrteave larger, and 
cut it in the-lengrth of one Brick and an halt.” | 
Ini Plate 7. Fig. 5. you have Delineated the ground - 
Plat of an Archytrave Jamb, to be cut in the length of - 
a-Brick, which fuppoſe-ro-be F G, and alſo Imagine 
FEG to be a Strercher,' or a Stretching Archytrave : - 
Alſo you may. underftand the-deſign to be dividcd in - 
the middle by. the two Prick Lines on each fide E, which - 
repreſents a Joint of Morter, and Imagining it to be thus 
divided then EF is called a Header; or a heading. 
Archytrave, -and E-G-is called a Jak. 


Here follows the Names of the ſeveral parts of the 
Archytrave. -- 


A-:- Filler. 

B; Scima. * 

C: Upper Faſtia. 
Di;-Lower Falicia- -- 
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I did Intend here to have added ſomething about the 
Arching of Vaults, but intending, God willing, to Treat 
largely of the Deſcription of all manner of Arches, and 
making of Moulds, or Patterns, to cut them by, wher. 
T come to exerciſe in Maſcnry, which will ſucceed this : 
] ſhall cherefore omit ſpeaking of Vaults in this Exer- 
ciſe. | 

I ſhall now in the next place ſhew how to deſcribe a- 
ny Ellipſis Arch in Brick; and make the Moulds, as 
alſo to deſcribe ſtreight Arches, and make the Moulds 
for the lame. 8 þ 


To deſcribe an Oval to any Length and Breadih 
g2ven.: 


: 
An Ellipfis Arch js an half Oval: Therefore in Plate 


8. Fig. 1. let the length given be A B, and; the: Brearh 
C D. | 1-530; 
Apply rhe two given Lines together, ſo that they 
may cut each other into two equal parts, and at right 
angles in the point-E, / then;take half. the line AB, he 
rween your Compaſſes, and ſetting: one 'point' of the 
Compalles/in C, extend-the other-till it couch the Jine 
AB, in Kand L, which two points are called the Fo- 
cuſſes, or burning points, in which points drive two 
Nails, if you, deſcribe it on Boards, but upon Paper, 
as here; two, Pins will do; :the Pins being ſtuck ſt in 
the poits K and _L,' ſtick.'alſo another Pin in the Poinr 
C, then take a Thread, and Encompaſls theſe 3 Pins'in 
form of a Triangle, 'pulling the Thread: Tight, tye the 
two ends of the Thread together, by a knot at C, then 
raking out the Pin at C, take a Pencil of Black-Lead, 
holding it cloſe to the inſide of the Thread, - and: caxry- 
ing the Pencil round upon the Paper, abour- the Pins, 
with the Thread always itreight, the E/lipfis. or Oval 
ACBD, will be thereby deſcribed, Another 
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Andther way to deſcribe the ſame. 


Flere I ſhall only deſcribe a Semi-Oval, being an Ellipfs- 
| Arch.” 


' Tn Fig. 2. let the length givenbe A B, and the Semi- 
diameter or height of the Arch C D; Divide A B into 
7 equal parts, then upon one Seventh part from A, 
as at*E, raiſe a Perpendicular from the Line A B, 
(viz. EG ) alfo at one Seventh part from B, as at F, 
raiſe another Perpendicular F H ; then divide the Se- 
' midiameter given CD, into 15 equal Parts, and take 
Eleven of thoſe Parts, and ſet upon the Perpendicular 
from E to. G, and-likewife from F ro-H; then taking 
the ſpace between A and G, fſerting one point of rhe 
Compaſſes in A, deſcribe the Arch G 7, keeping ths 
Compaſſes at the ſame diſtance, ſer one point in G, and 
deſcribe another Arch, which will cut the former in the 
point by ;; from which point, with the Radius A z, de- 
ſcribe the Hanſe AG; this being done, take between 
your Compaſſes the ſpace-B H, and fetting one point 
1n'B, deſcribe the' arch I 7, then remove your Compaſl- 
ſes to H, and Interſe@ thatArch in the point by 7, rhen 
ſerting your Compaſſes on the point i, with the fame 
diſtance, deſcribe a part'of the Ellipfhs B H, which is 
called the Hanſe : The other part-to be deſcribed from 
G to H, is called the Scheam, which to deſcribe, conti- 
nue or draw longer the Semidiamerer D C, and in that 
line find a Center, whereon ſetring one point of the 
Compaſſes, the other point may rouch the three points 
G DH, ason the Center I; whereby deſcribe the Scheam 
GD H, which was tobe done. 
* Theſe Fllipfis, or Semi-Oval Arches, being neatly 
wrought in Brick,  ſhew very” pleaſant, and-are ſome: 
; F timeg 
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times made over Gate-ways, and alſo over Kitchin- 
Chimnies, inſtead of Mantle- trees. 

We will ſuppoſe an Ellipſis Arch to be made over a 
Chimny, whole Diameter between the Jambs is 8 feet, 
- and the under ſide of the Arch at the Key to riſe in 
height 18 Inches from the level of the place, whence 
you begin to ſpring the Arch ; the height or depth of 
che Arch we will ſuppoſe to. be made of the length of 
wo Bricks, which -— a4 they are cut to the ſweep of 
the Arch, will aot contain above 14 Inches, and perhaps 
you muſt Cement pieces to many of the Courſes in 
the Hanſe ro-make them long enough to contain, ors 
hold 14 Inches, chiecially if; ou intend to make the 
Courles of the-Hanle, and the Courſes of the Scheam to 
feem alike in greatneſs, on the under ſide of the Arch : 
For if you ,make the Hanſe to, come:to.a true Sommer- 
ing for the Scheam, by that time;rhat you, have ended 
the Hanſe, and are.ready to ſet. rche-firſt Courſes of the 
Sheam : The Mould, and ſo likewiſe cach Courſe in the 
Hanſe, will be muclr leſs at the.lower part, or under ſide 
of the:Arch, than the Mould, or Courſes of the Scheam, 
as you may. perceive by the Hanſe B K, in the 3d. 
which way of working theſe. kind of Arches is ſtronger, 
than'to-make the Courſes ſeemalike in bigneſs in Hanſe. 
and Scheam, altho' it be not ſo pleaſing to the-eye. In 
the 3. Fig. I will ſhew how to 'make one half of the 
Arch this way, and-in the other half ſhew how to make 
the Courſes in Hanſe and Scheam of a bigneſs. 


Firſt, Deſcribe the under.ſide of the Arch, ( viz. the 
Ellipſis A DB, whoſe Diameter A B is 8 feet, and the 
keight C D 18: Inches ) upon ſome ſmooth Floor, or 
{treight plaiſtered Wall, or ſuch like ; then continue 
(viz draw longer ) both the lines A B, C D, cutting 
each other at right Angles, then from A:to E, alſo from 


B to F, likewiſe from D to G, ſer 14 Inches, the _ 
- . ca. 
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ded height of your Arch. Then deſcribe another Ellipe 
fis to that length and height, after rhis manner ; lay a 

ſtreight Ruler on the centre by I, and on the joining of 

the Hanſe, and the Scheam together, as at K, and draw 

the line K L, then ſer one Point of your Compaſſes in 

the centre of the Hanſe at M, and open the other Poinr 

of the Compaſſes to F, and deſcribe the upper Hanſe 

F L, likewiſe ſetting one Point of the Compaſſes in the 

centre by I, with the other extended to G, deſcribe the 

Scheam G L, ( although I ſpeak here of Compaſſes, 

yet when you deſcribe an Arch to its full bigneſs, you 

muſt make uſe of centre Lines or Rules ; the laſt are 

beſt, becauſe Lines are ſubject to ſtretch ) then taking 

between your Compaſſes the thickneſs of a Brick, aba- 

ting ſome ſmall matrer which will be rub'd off from both 

beds of che Brick ; with the Compaſſes at this diſtance 

divide the upper Hanſe from L to F into equal parts, 

and if they happen not to divide it into equal parts, then 

open them: a {mall matter wider, or Shut them a ſmall 

matter cloſer, till it doth divide itinto equal parts, and 

look how many equal parts you divide the upper Hanſe 

into, ſo many equal parts you muſt divide the lower 

Hanſe from K to B into likewiſe ( or you may divide 

the upper Hanſe from the centre O, making a right An- 

gle from each ſommering Line to rhe Ellipſis, as is ſhewn 

in deferibing the treighr. Arches following ; and from 

the centre O, and the Diviſions in the upper Hanſe be- 

ing thus divided, you: may draw the ſtreighr Lines to 

the lower Hanſ(c, and nor'divide it with the Compaſles ) 

through each of which diviſions with a Rule, and Pen- 
cil, draw ſtreight lines,” then get a-piece of thin Wain- 
{cor, and make ir to fit beeween two of theſe Lines, al- 
lowing what thickneſs for Morter you intend, this will 
be the Sommering Mould for the Hanfſe ; then divide 
the upper Scheam likewife, with the Compaſſes ar the 

ſame diſtance into equal parts, and laying a Ruler on 
F2z the 
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the centre I, from- each Diviſion in-the Scheam GL, 
draw ſtreight Lines to the lower Scheam D K, then make 
another Sommering Mould to fit between two of theſe 
Lines, abating 1o- much as you intend the thickneis of 
your Joints of Morter to be, which if you ſer very 
cloſe Morters, the breadth of the Line will be enough. 
to allow; then laying the Inner edge of a Bevil 
ſtreigth on the line K L, bring the Tongue to touch 
the under fide of the firſt Courie. of the Scheam, then 
take up the Bevil, and ſet that Bevil line upen the Som- 
mering Mould of the Scheam ; which Bevil line ſerves 
for cach Courſe in the Scheam ; but you muſt rake the 
Bevil of cach Courſe in the Hanſe, and ſer them upor 
your Sommering Mould by themſelyes, and Number 
them with 1, 2, 3, 4, &c. becauſe each Courſe varies. 

Thus having made your Sommering Moulds, in the 
next place you muſt. make the Moulds for the length 
of your Stretchers, and for the breadth of the Headers 
and the Cloſiers ; a piece of Wainſcot 7 Inches long, and 
3 Inches and an half broad will ſerve for the length of 
the Stretchers, and the breadth of the Headers, the Clo- 
ſicrs will be 1 Inch and + broad. Se the Clofier will be 
half the breadth of the Header, and the Header half 
the length of the Stretcher, which will look well. 

It remains. now to ſpeak ſomething to the other. 
part of the Arch, to wit, A- D, whoſe Courſes both in 
Eanſe and Scheam, run alike upon the Elipfis Lines, 
and ſeem of one bigneſs, although perhaps there may 
be ſome ſmall matter of difference, by reaſon I haye 
not divided the Courſes to this Figure, from a right 
Angle, but every Courſe from the Angle, which it 
makes with the E/lipfs, which I choſe rather to do, 
that ſo the Bevi/ of one Courſe, might not ſeem to run. 
more upon the Elipfis than the Bevil- of another, and 
the difference of the thickaeſſes being ſo inconſiderate, 


1s. not diſcerned. 
Having 
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Having deſcribed both the F/liphs lines A D, E G, 
divide each of them into a like number of equal parts, 
always remembring to make each Diviſion on the up- 
per £lliphs line, no greater than the thickneſs of the 
Brick will contain, when it is wrought; then through: 
each Diviſion in both the E/ipſes draw ſtreight lines ; 
continuing them 4 or 5 Inches aboye the upper Fllipſes 
Line, and as wg below the Lower E/ip/ts Line ; then 
having provided ſome thin Sheers of fine Pa/tboard abour 
20 Inches ſquare, cutting one edge ſtreight, take one' 
fheer and lay the ſtreight edge even upon rhe linc A E, 
ſo that it may cover both the Ellipfis lines, and being 
cut to advantage, it may cover 8 courſes ( or 9 of the' 
ſtreight Lines ) having laid ir thus upon the figure of 
the Arch, ſtick a Pin, or two, through it, ro keep it in 
its place ; then lay a Ruler upon the Paſt-board true to 
the 7, 8, or gth. ſtreight Line of the Arch, according: 
as the Paſt-board is m bigneſs to cover rhem, and take 
aſharp Pen-knife; laying the Ruler upon the Paſt-board- 
true to the ſtreight line ( whoſe ends being continued: 
longer than the Arch is deep, as I direQted before, will 
be ſeen beyond the Paſt-board ) and cut the Paſt-board 
rrue to the Line, then take another ſheer, and join to it, 
and cur it as you did the firſt, ſo continue till you have 
covered the Arch from A E, juſt to the line D G, ſtick- 
ing Pins in cach Sheetto keep them in the places where 
you lay them: Then deſcribe both the Ellipſis lines up- 
on the Paſtboard, from the ſame Centres and Radii thar - 
you deſcribed the Ellipſis's under the Paſt-board, and 
either divide the Ellipſis lines with the Compaſſes on- 
the Paſt-board, orelſe draw lines upon the Paſt-board- 
fxom or by the ſtreight lines underneath them whoſe 
ends you ſee ; but the ſurer way is to divide the El-- 
lipſis's on the Paſt-board, and draw Lines through thoſe 
Diviſions, as you did beneath the Paſt-board; then-ſer” 
7 Inches, being the length of cach. Stretcher, from A 
towards 
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towards E, and from D towards G, and.deſcribe from 
the former Centres, the-Ellipſis o o through each -0- 
ther courſe on the Paſt-board,. as you may ſee in the 
Fig. allo ſer three Inches and an half, being the breadth 
of the Header, from A towards E, and likewiſe from D 
towards G: Alſo ſet the fame 3 Inches and an half 
from E towards A, and from G towards D, and de- 
ſcribe theſe rwo Ellipſis lines from the ſame Centres 
through each Courſe, which the Ellipfis line of the 
Stretchers miſs'd ; -likewiſe draw in the ſame Courſes, 
:two. other Ellipfis lines, one Inch and 4 from each of 
thoſe two Lines you drew laſt, which is the breadth 
.of the Cloſiers; .thus one Courſe of the Arch will be 
divided into two Stretchers, and the next to it into three 
Headers and two Cloſiers through the whole Arch; this 
being done, cut the Paſt-board according to the lines 
into ſeyeral Courſes, and each other Courſe into twe 
Stretchers, and the Heading-courſes into three Head- 
ers, and two Cloſiers, cxatly according to the Sweep 
of the balcklead lines, and mark each Courſe with Fi- 
gures, marking the firſt Courſe of rhe Hanſe with 1, the 
next with 2, the third with 3, aad ſo continue till you 
have marked all the Courſes to the Key, or middle; for 
.every Courſe differs ; you were beſt to mark the low- 
er Clofier in each Courſe with a Cipher on the left hand 
of its own number, that you may know it readily from 
the upper Cloſier, and make no miſtakes when you 
come to ſer them; alſo the middle Headers in cach 
Courſe ſhould be marked beſides its own number; 
the thickneſs of the upper Header being cabily diſcern- 
.ed from the lower Header needs no marking beſides 
its own number ; the croſs Joints, and likewiſe the un- 
.der ſide and upper ſide of each Courſe muſt be cur cir- 
.cular, as.the Paſt-boards which are your Moulds dirc&t 
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Tf you will add a Keyſtone, and Chaptrels to the 
Arch, as in theFigure; let the breadth of the upper part 
of the Keyſtone be the height of the Arch, viz. 14 In- 
ches, Sommer, from the centre at I, then make 
your Chaptrels the ſame thickneſs that your lower part 
of the Keyſtone is, and letthe Keyſtone break without 
the Arch, ſo much as you project or Sale over the 
Jaums with the Chaptrels. 
© Other kind of Circu/ar Arches, as half Rounds and 
Scheams, being deſcribed from one Centre, are ſo plain 
and caſy, that I need ſay nothing concerning them : Bur 
fince Srtreight Arches are much uſed, and many Work- 
men know not the true way of deſcribing rhem, I ſhall . 
write ſomething briefly concerning them. Streight Ar- 
ches are uſed generally over Windows'and Doors, and 
according to the breadth of the Piers berween the Win- 
dows, ſo ought the Skew*back or Sommering of the 
Arch to be ; for if the Piers be of a good breadrh, as 3 
or 4 Bricks in length, then the ' 8:remght Arch may be 
deſcribed ( as its rag faid ) from the Ox7, which - 
being bur-part of a Word, is taken from'the word 0x7- 
onium, gs be an Equilateral Triangle, with three . 


p Angles ; bur if the Piers are ſmall, as ſometimes 
they are bur the length of two Bricks, and 'fotnerimes - 
bur one Brick and-an half, then the breadth of the Win- 
dow, or more, may be ſet down upon the middle Line 
for 'the Centre, which will give a leſs Skew'back, 
or Sommering,than the Centre froman Oxi. T will ſhew 
how to deſcribe them both ways, and firſt from rhe - 
Oxt. | 

Sappofe a Srreight Arch, one'Brick' and an half in 
height, to be made over a Window, 4 feet in width. [See 
Fig. 4-] wherein one half of the Arch is deſcribed from 
the Oxi, and the other half from the wadth of the Win- 
dow, let rhe width of the 'Window' be. A B, taking the 
width begween the Compaſies, from A and Bas two - 


Centres - 
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Centres, deſcribe the two Arches, interſeQting each o- 
ther. at P, (though I ſpeak here of Compaſles, yer 
whey you deſcribe the Arch to its full bigneſs, you 
muſt ,uſe a Ruler, or a Line, ſcarce any Compalles 
being to be got large- enough. ) Then draw another 
Line above the line AB, as the line CD, being paral- 
Jel ro-it, -at ſuch a: height.as you intend your Arch to 
be, as in this Fig. at 12 Inches; but-moſt commonly 
theſe fort of Arches arc but 11 Inches in the height, or 
thereabours, which anſwers to 4 Courſes of Bricks, but 
-you may. make them more ,or lcls.in height according 
as occaſion requires ; then laying a Ruler on the Cen- 
itre;P, and'on. the end of the line A, draw the line A C, 
hich is. yulgarly called the Skew-back for the Arch. 
+... :The next thing to be done, is to divide thoſe two 
.lines A:B and C D into {a many Courſes as the Arch 
.will;contain; the thickneſs of aBrick. being one-ofthem, 
which ſome do by dividing the upper line .into ſo ma- 
.ny equal parts, and from thoſe parts, and from:the Cen- 
ire P, draw -the Sommering Lines or Courſes ; others 
divide both;the,upper and lower linc into ſo many c- 
qual parts, .and make no uſe of a Centre, bur draw 
the Courſes.by a Ruler, being laid from the, Diviſions 
on the upper = ro the Diviſions on the lower line, 
both which ways are falſe and erroneous; [but this by 
way of caution, ] 
Having drawn the Skew-back A C, take between your 
Comp the .chicknels that a Brick will contain, 
which I ſuppoſe.ro be two Inches when it is rub'd,. and 
ſetting one Point of the Compaſſes on the line CD, So 
that when you turn the other Point abour, it may juſt 
touch the line A Cin one place, and there make a Prick 
in the line C'D, but do not draw the Sommering lines 
until you: haye gone over half the Arch, to ſee how you 
come-ta the: Key, or middle; and if you happen to 
come juſtro the middle line, or want an Inchgt ut, then 
: you 
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you may draw the lines, but if not, then you muſt 0- 
-pen, or ſhut the Compaſſes a little till you do. 

Then keeping one end of the Rule cloſe ro the Cen- 
.tre at P. (the ſureſt way is to ſtrike a ſmall Nail in 
the CenterP,and keep theRule cloſe to the Nail) lay the 
other end of the Rule cloſe to the Prick thar you made 
on the line C D, keeping the Compaſſes at the ſame 
width ( viz. 2. Inches ) ſet one Point of the Compaſſes 
on the line C D, as before, ſo that the other Point be- 
ing turned abour, may juſt paſs by the Rule; and as 
ir were rouch it in one place, ( you mult remoye the 
Point of the Compaſſes upon the line C D, farther or 
nearcr to the Rule, until ir juſt rouch the Rule in one 
place, ) and fo continue with the Rule and Compalſles, 
until you come to the middle line, and if it happen, that 
your laſt ſpace want an Inch of the middle, then the 
middle of che Key-courſe will be the middle of the 
Arch, 'and the number of the Courſes-in the whole Arch 
wil! be odd, bur if rhe laſt ſpace happen to fall ;uſt up- 
on the middle line E F, as it doth in the Fig. then the 
Joint is the middle of the Arch, ( but if it ſhould hap- 
pen neither to come evento the line, nor want an Inch 
of it, then you mult open or ſhut the Compaſles a ſmall 
matter, and begin again till it doth come right ) and the 
number of the Courſes in the whole Arch, is an even 
Number. 

Note, When the number of all the Courſes in the 
Arch, is an evea Number, then you muſt begin the two 
ſides contrary, wiz. A Header to be the lower Brick of 
the firſt Courſe on one ſide ( or half ) of the Arch, and 
2 Stretcher the lower Brick of the firſt Courſe on the o- 

.other ſide ( or half ) of the Arch: And contrariwiſe, if ir 
happenthat che Number ofthe Courles be an. odd Num- 
ber, as 25 or 27, or ſuch like, hen the firſt Courſes of 
each half of the Arch, muſt be alike, rhat is, cither both 
[Headers, or both a the botom. _ 
us 
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Thus having, deſcribed the Arch, the next thing to 
be done, is to make the Sommering Mould, which to 
do, get a piece of thin Wainſcor ( being ſtreight on one 
edge, ang having one ſide Plained ſmooth, to ſet the 
Bevil ſtrokes upon ) about 14 Inches long, and any 
breadth above two Tnches, then laying your Ruler, one 
end at the CentreP, and the other endevenin the Skew- 
back line, clap the ſtreight edge of the Wainſcot cloſe to 
the Rule, ſo that the lower end of the Wainſeot may 
lye alittle below the line AB;then take away the Center 
Rule, but ſtir not the Wainſcot; and laying a Rulec up- 
on-the Wainſcot juſt over the line CD, ſtrike a line up- 
on the Wainſcot, then ſet onc. Point of the Compaſles + 
being at the width'of a Courſe, ('viz. 2 Inches ) upon 
that line, ſo that the other Point being turned abour, 
may juſt-touch the ſtreight edge of the Wainſcor ; ( as 
you did before in dividing the Courſes ) then make a 
Prick on the. line on the Wainſcor, and laying your 
Centre Rule upon it, and on the Centre P, draw a line 
upon the Wainſcot by the Ruler, with a-Pencil, or the 
Point of a Compaſs, and cut the Wainſcor to that line, 
and. make it ſtreight by ſhooting ir with a Plain, then 
your Wainſcot will fit exaftly between any two lines 
of the Arch;. you may let it want the thickneſs of one 
of the lines, or ſome ſmall matter more, which is enough 
for the thickfieſs of a Mortar ; the length of your Strer- 
cher in this Arch, may be 8 Inches and +, and the Header 

Iriches and, +, but if your Arch be bur 11 Inches in 
feight, then make your Stretcher 7 Inches and + long, 
and the Header 3 Inches + ; one piece of Wainſcor will 
ſerve both for the lengrh. of the Stretcher, and the length - 
of. rhe Header, making it like a long ſquare or Oblong, 
whoſe ſides are. 8 Inches 4, and 3 Inches and 4. Then 
take. a Bevil, and laying the inner edge of it ſtreight with + 
the line A B;* and” the Angle of the Bevil juſt*over the 
Avgleat A;take off the Angle ther rhe Skow-back - | 
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AC makes” with the line & B, and ſet it upon the 
{moothed ſide of your Sommering Mould, for the Be- 
vil ſtroke of your firſt Courſe ; then drawing: your Be> 
vil cowards E, -ſtreight in the line, until the Angle of the 
Bevil be.juſt over the Angle, that the ſecond Sommer- 
ing line makes with the line A B; when it is fo; draw 
the Tongue of the Bevil ro lye even upon the ſecond 
Sommering line ; ( In brief, cauſe the Bevil ts lye ex- 
actly on the line A B, and on the ſecond Sommering 
line ) then take up your Bevil and lay it on the Mouldy 
and ftrike that Bevil line on the Mould, with the Poinc 
of the Compaſſes, -about half a quartar of an Inch © 
diſtant from the firſt, and that is the Bevil of the undex- 
ſide of the ſecond Courſe; proceed thus until you come 
to-the middle line EF, but after you have ſet 3 Bevil 
lines upon your Sommering Mould, leave about + of 
an Inch between the third andthe fourth, and ſo- liko- 
wiſe between the 6th and- 7th, and the gth, and roth, 
which will be a great help to you, in knowing the Nun 
ber of eaclr line on the Mould. 

The Moulds for the other half of the Arch; namely 
E.B, :are made after. the ſame manner, bur the Arch us 
deſcribed from a Centre beneath P, as Q,which cauſerh 
a leſs Skew-back ( viz. BD. ) 

The diminiſhing of the Sommering Mould to any - 
Skew-back may be found by rhe Rule of Three, by divi- * 
ding a foot into-r0 equa}-parts, and-each-ofthele inte-x0 
parts, ſo that the whole foot may contain 100 parts, 
then proceed thus. The upper line CF, will be 309, 
that is 3 Feet and almoſt one Inch, and the lower line 
AE will be 252, tlrat is 2/Feet and an half an +3, and ' 
the upper part of the Sommering Mould will be 17 al--- 
moſt, that is, two Inches of ſuch whereof there are 12 
in_a foot line meaſure; having theſe three Numbers 
( viz." 309,/ 252,* 17) work according to the Rule of 
Three, - and you will = 13 and 5 of- 100 parts, that + - 

FN, - 18 
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. is almoſt 14 ( futh-parts' whereof there are 100 'in a 
Foot line meaſure ) for the breadth of the. lower part 
of the Mould. 


ou may likewiſe find tt Geometrically thus. 


aving drawn the upper line and under line of the 

Arch, as CF, and A E, and drawn any Skew- 
back, as ſuppoſe A C in | Fig. 4. ] make at diſcretion 
the Angle G CH in [ Fig. 5.] then take the upper line 
..CF, and ſet it from C. to F; allo take the lower line 
AE, and ſet it from C to E, and draw the line E F; then 
rake the thickneſs of your Brick, which ſuppoſe to be 
2 Inches, and ſet it from F to G, and draw G H, paral- 
lel ro FE, I fay F G is the breadrh of the upper part 
. of the Sommering Mould, and.E H the breadth of the 
| lower part: Then make your Sommering, Mould, true 
to thoſe rwo lines, and beginning in the-middle line 
F E, deſcribe the ſtreight lines by the Mould from the 
Key F E, until you come to the Skew-back A C, and 
then take of the Bevil lines, and ſet them on your Som- 
. mering Mould. 
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IT ſhall roncude this Exerciſe with the Art of making tws 
forts of Cements, for the Cementing Bricks, 


Here are two forts of Cement, which ſome Brick- 

layers uſe in Cementing of Bricks for ſome kind of 

> Mouldings, or in Cementing a block of Bricks, as 

they call ir, for the Carving of Scroles or Capitals or ſuch 

like, e&c. One is called Cold Cement, the other is called 

hot Cement, becauſe the former is made and uſcd withour 

Fire, bur the latter is both made and uſed with Fire ; the cold 

Cement being accounted a Secret, is known but to few 
Bricklayers, but the hot Cement is common, 


To make the cold Cement. 


Ake + a Pound of Old Chethire-Cheeſe, pair of the 
Rine, and throw it away, cut or grate the Cheeſe 
very ſmall, and put it into a Por, put to it about a Pint of 
Cows-Milk, let it ſtand all Night, the next Morning get 
the Whites of 12 or 14 Eggs, then take 4 a Pound of the 
beſt Unſlackt or Quick Lime that you can get, and beat it 
to Powder in a Morter, then Sift it through a fine Hair 
Sieve into a Tray or Bole of Wood, or into an Earthen 
Diſh, to which put the Cheeſe and Milk, and ſtir them 
well rogether with a Trowel, or ſuch like thing, breaking 
the Knots of Cheeſe, if there be any, then add the Whites of 
the Eggs, and Temper all well rogether, and ſo uſe it; this 
Cement will be of a whire Colour, bur if you would have 
it of rhe Colour of the Brick, put into it cither ſome very 
fine Brick-Duſt, or Almegram, not too much, bur only juſt 
to Colour 1t. 


To make the hot Cement. 


"TX One Pound of Rozin, one Quarter of a Pound 

of Bees-Wax, half an Ounce of fine Brick-Duſt, half 

an Ounce 'of Chalk-Duſt, or Powder of Chalk, Sift both 

the Brick-Duſt and Chalk: Duſt through a kne Hair Sieve, 
H 


( you 
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(you may beat the Brick and the Chalk in a Morter, be- 


you Sift it ) boil alrogether in a Pipkin, or other Vellcl, 
about a quaxtee. of an. hour,  ſirring jr-all the while with ah 
Iron or a piege of . Lath.-or ſuch like, then rake it of, and 
let it ſtand 4 or 5 Minutes, and 'tis fit for uſc. 


Note, That the Bricks that are to be Cemented with 'this 
kind of Cement, muſt be made hor by the Fire before | 
ſpread the Cement on them, and then'rub them to an 
on one another, as Joiners do, when they Glew two Boards 
cogether, 
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